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Absorption Chiller

Before installation, be sure to read the safety precautions and use correctly.

It is the content to keep the safety of the user and prevent damage to the property.
After reading the operation manual, keep it where user can see any time.

Only permitted persons can use.

Model name : WCSS****(S-Type, 100~1,500RT, General)
WCSH***(H-Type, 100~1,500RT, Ultra high efficiency)
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You can use it more conveniently and safely if you install following the directions after reading the operation manual.

Be sure to read this operation manual before using in order to install the chiller safely and correctly.
After installation work, be sure to perform commissioning and checking following the operation manual.
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SAFETY CAUTIONS _ caution/warning

Installation of the product, movement or delivery of a heavy object or installation environment can
be dangerous due to its pressure, electric devices, installation location(rooftop, lifted structure),
etc. Please read carefully the warnings and cautions on this manual and the labels attached on
the unit, and follow the instructions.

Please follow the following instructions to prevent any injury to other people or property damage

¢ [naccurate operation by ignoring the instructions in this manual may result in an injury or damage.
The seriousness of the result can be classified as the following signs.

® Please note that any failure of system caused by user’s careless maintenance, natural disaster
or the failure of the power cable shall not be warranted regardless of the warranty period.

® Please note that any part of this manual can be revised without notice for the product improve-
ment.

A WARNING

This symbol shows that there is possibility of serious injury or death when the instruction is ignored.

/\ CAUTION

This symbol shows that there is possibility of minor injury or product damage when the instruction is ignored.

This is the symbol to call attention to the items or operations which may cause danger.

This is the symbol to call attention to the items or operations which may cause danger.
To prevent the occurrence of danger, read carefully and follow instructions.

® This is the symbol showing the how-to-use instruction in order to prevent danger.

1-1. WARNING

¢ Have all electric work done by a licensed electrician according to "Electric Facility Engineering Standard" and "Interior
Wire Regulations" and follow the instructions given in this manual and always use a specified circuit.

- If the power source capacity is inadequate or electric work is performed improperly, electric shock or fire may re-
sult.

e The unit should be installed only by an authorized dealer who acquired installation license.
- Improper installation may result in water leakage, electric shock, or fire.

e For movement or re-installation of the installed product, always contact a dealer or an Authorized Service Center.
- It may cause fire, electric shock, explosion, or injury.

e Make sure to equip the circuit breaker and authorized fuse.
- If they are not installed, there is a risk of fire or electric shock.

¢ Do not disassemble, repair or reconfigure the unit arbitrarily.

- LG Electronics is not responsible for the any damage or loss from the arbitrary disassembly, repair or reconfigura-
tion of the unit.

e Make sure to ground the unit properly.
- If not, there is risk of fire or electric shock.
¢ Do not store or use flammable gas or combustibles near the unit.
- It may cause fire or failure of product.
e Do not reconstruct or change the settings of the protection devices.



- If the pressure switch, thermal switch, or other protection device is shorted and operated forcibly, or parts other
than those specified by LGE are used, fire or explosion may result.

¢ Install the unit on a foundation where the heavy weight can be supported.
- Insufficient strength of the foundation to support the chiller operation may cause the unit failure or injury.
e Securely install the cover of control box and the panel.

- If the cover and panel are not installed securely, dust or water may enter the unit and fire or electric shock may re-
sult.

e Do not operate the unit arbitrarily.

- Incorrect operation of the unit may cause dangerous situations such as unit defects, leakage or electric shock. Al-
ways consult an authorized dealer.

¢ Do not use damaged circuit breaker or fuse works all the time.
- It may cause fire, electric shock or injury.
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e Keep the control panel from any water getting in. Do not wash the control panel with water.
- It can cause electric shock or defects.
¢ \When the product is soaked (flooded or submerged), contact an authorized service center.
- It may cause fire or electric shock.
e Use a dedicated outlet for this unit.
- It may cause fire or electric shock.
e Be careful not to leak the exclusive absorption liquid(LiBr) when installing or moving to another location.
- The absorption liquid causes dehydration when contacted with skin or clothes.
¢ Do not touch the power switch with wet hands.
- It may cause fire, electric shock.
¢ VVentilate before operating the unit when explosive gas has leaked out.
- Do not use a phone or operate the power switch at this time. It may cause fire or explosion.
¢ Do not put any heavy object on the top of the unit or climb on the unit.
- It may cause defects or injury.
¢ Do not change the set values.

- Do not change the set values of the controller and safety devices. Operating with inappropriate setting can cause
damages. When changing the setting values, please consult a specialist.

¢ Redesigning the control panel is prohibited.

e | ock the control panel with locking device if possible and if you need to open the control panel inevitably, turn off
the main power first.

- Do not touch the wiring or parts inside the panel.
- It may cause electric shock, fire or failure.
e Keep the permitted pressure level
- Keep the regulated pressure for cold water, cooling water, refrigerant etc.
e Use fuse and leakage breaker of rated capacity.
- If not, it may cause fire and defects.
e Be careful of fire, earthquake and lightening.
- In case of any natural disaster such as fire, earthquake or lightening, immediately stop operating the unit.
- If you continue to operate the unit, it can cause a fire or electronic shock.
e Follow all safety codes.
- When operating the chiller, follow the precautions on the manual, tag, sticker and label.
e Use of undesignated refrigerant and oil is prohibited.
- Do not use undesignated refrigerant, freezer oil and brine.
- To use an alternative refrigerant, contact the manufacturer.
¢ During installation and service, shut down the power supply.
- It not, electric shock can cause injury and death.
- Mark and check all switches so that the power is not recovered until the work is completed.
e \Wear safety devices.
- Wear safety glasses and work gloves.
- Be careful when installing or operating the chiller and operating electrical components.



e Always run fluid through heat exchangers when charging or removing refrigerant.
- Potential damage to the tube within the heat exchanger can be prevented.

- Use appropriate brine solution or chilled water in water circulation loop to prevent the freezing of heat exchangers
when equipment is exposed to temperature below 0°C.

¢ Be careful of water leakage.
- In case of any water leakage in the connection parts of the pump or pipe, immediately stop operating the unit.
- It may cause electric shock, electricity leakage or defects.
e Be careful of electric shock.
- Always ground the chiller during installation.
- It may cause electric shock.
¢ Do not leave refrigerant system open to air any longer than necessary.

- If the repair work cannot be completed, seal the loop cycle to prevent any contamination or rust within the unit,
and charge dry nitrogen.
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1-2. CAUTION

e Always check for gas leakage after installation or repair of product.
- It may cause product failure.

¢ Do not install the unit where combustible gas may leak.
- It may cause damage to the property.

e Keep level even when installing product.
- Unleveled refrigerant can cause problems to the product.

¢ Do not use the product for special usage or location such as preserving animal/plant, precision machinery, artifact,
etc.

- It may cause property damage.
e Use exclusive wire for the product. Use power cables of sufficient current carrying capacity and rating.
- It may cause fire or electric shock.

¢ When installing the unit in a hospital, communication station, or similar place, provide sufficient protection against
noise.

- The inverter equipment, private power generator, high-frequency medical equipment, or radio communication
equipment may cause the unit to operate erroneously, or fail to operate.

- On the other hand, the unit may affect such equipment by creating noise that disturbs medical treatment or image
broadcasting.

e To protect the product from corrosion, do not install the product where it is exposed to sea wind(salt) directly. If
necessary, please install shield.

- It may cause product deformation or defects.
e Make the connections securely so that tension may not be applied to the cable.

- If tension is applied, the cable may break or heat may be generated causing fire.

- If the power cable is damaged, do not replace it directly, but call the service center for replacement.
e Do not use the product in special environments.

- Qil, steam and sulfuric fume can deteriorate the product performance or cause damage to the parts.
¢ Be careful when transporting the product.

- When carrying the chiller, always consult a specialized expert.

¢ \When transporting the chiller, always follow the methods described in the manual. If not, it can be overturned or
fallen off.

e Be sure the installation area does not deteriorate with age.

- If the base collapses, the chiller could fall off , causing property damage, product failure, or personal injury.
e Be sure to dispose the packing materials safely.

- Packing materials, such as nails and other metal or wooden parts, may cause stabs or other injuries.

- Tear apart and throw away plastic or vinyl packing bags so that children may not play with them.

- If children play with a plastic bag which was not torn apart, they face the risk of suffocation.
¢ Do not touch any of the refrigerant piping during or after operation.



- Pipe during or after the operation can be hot or cold depending on the condition of the refrigerant flowing through
the refrigerant pipe, compressor and refrigerant cycle parts. Touching the pipes at this time can cause a burn or a
frostbite.

e Turn on the main power 12 hours before operating the product.

- If you operate the product immediately after turning on the main power, it can severely damage the internal parts.
Keep the main power on while operating.

e Do not immediately turn off the main power after the product stops running.
- Wait at least 5 minutes before turning off the main power. If not, it may cause water leakage or other problems.
¢ Do not operate the product with the panel or safety devices removed.
- Rotating parts or high temperature/pressure parts can cause safety accidents.
e Be careful when disposing the product.
- When disposing the chiller, request to the specialized expert.
e Use a firm stool or ladder when cleaning or maintaining the chiller.
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- It may cause an injury.
¢ Be careful of high temperature.
- Be careful not to make body contact to the parts of the chiller in high temperature. It may cause a burn.
e Be careful of high voltage.
- Install separate wiring for the power and always install and use dedicated power supply and circuit breaker.
- It can cause electric shock or fire.
e Be careful of chiller installation.

- Keep enough clearance around the product for service and especially for air cooling type, install the product in a
well ventilated location where there is no obstacle.

® Do not use harsh chemical, household bleach or acid cleaner to clean the chiller.

- These cleaners can be very difficult to rinse off and can accelerate corrosion at the contact surface when dissimi-
lar materials are in contact.

- Use eco-friendly cleaner.
e Be careful when restarting the product.
- When a safety device is triggered, remove the cause and then restart the product.
- Repeating the operation arbitrarily can cause fire or defect.
e Use appropriate tools.
- Use tools appropriate for the repair work and calibrate the measuring devices accurately before using.
- Using inappropriate tools can cause accident.
e Be careful of sound and odor.
- If you hear a weird sound or smell an odor, immediately stop operating the system and contact the service center.
- It may cause fire, explosion or injury.
e Be careful of injury.
- Check the safety label of the safety device.
- Follow the above precautions and the contents in the label. If not, it may cause fire and injury.

e To prevent the formation of the condensed water, the pipe connected to the evaporator as well as the evaporator
itself should be well insulated.

e Check.
- Perform periodic checks. If any problem occurs, stop operation and contact the service center.
- Insufficient check may cause fire, explosion or error.
e Do not atte'mpt to eliminate or alter any of the factory wiring.
- If compressor is operated in the opposite direction, the compressor may break and should be replaced.

¢ Do not use jumpers or other tools to short out components, or bypass the parts differently from recommended pro-
cedure.

- Short-circuiting the control board ground line with other wires can damage the electric module or electric compo-
nents.

e Water should be within design flow limits, and should be treated cleanly.

- This ensures proper machine performance and reduce the potential of tubing damage due to corrosion, scaling,
algae, etc.

- LG Electronics is not responsible for any damage caused by chilled water not treated or improperly treated.
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e Consult a water treatment specialist for proper treatment procedures.

- Chemical treatment may be required to prevent or remove scale or corrosion.
e Turn the controller power off before service work.

- It secures safety and prevents damage to the controller.
¢ \Welding the evaporator head or nozzle part is not recommended.

- If the part requires welding, remove the chilled water flow switch and entering/leaving fluid thermometers before
welding.

- After the welding is completed, reinstall the flow switch and thermometers
- Failure to remove these devices may cause component damage.
e For some time after the installation and commissioning, be sure to do a periodic bleeding for 1~2 months.

- Bleeding is an important process affecting the function of the chiller-heater and the life expectancy of the ma-
chine.

- In air-conditioning mode, conduct at least once per week for the main body and 2~3 times per week for the lower
chamber.

- When heating, conduct 2~3 times per month only for the main body.
¢ \When conducting bleeding, be careful of the processing order.
- Pressure and temperature may rise due to the effect of air inflow.
e \Water leakage may occur due to the effect of vibration during transportation since it is a heavy object.
- Check the bolt tightening condition before supplying water.
¢ \When supplying water, open the valves in the water system slowly.
- It can extend the life expectancy of the machine.

e During commissioning, the circulating amount may run short due to improper absorbent control, improper cycle
control or excessive differential pressure in the panel type heat exchanger.

- Crystals may be generated if the circulating amount of the absorbent runs short.
- It may cause insufficient performance or noise.

e To prevent freeze-ruptures, be sure to connect the interlock wiring so that the chilled water/cooling water pumps
can be interlocked when the machine operates/stops.

- Otherwise, it can cause damage to the machine.
¢ Do not apply shock to sensors, gauges or switches.
- It can cause malfunctioning of the electric devices and damage to the machine.
e Be sure to check the circuit diagram in the interlock wiring and electric wiring.
- Otherwise, it may cause damage to the machine or abnormal operation of the accessory equipment.
e Do not randomly adjust the set values of safety devices, dampers, valves, etc.
- It can cause malfunctioning of the electric devices and damage to the machine.
¢ Do not operate with wet hands.
- It may cause electric shock.

¢ Do not climb on top of the machine. It may cause injury due to slips and falls. Also do not step on weak parts such
as the copper tubes.

- It may cause falling and damage to the machine.
e Tighten bolts and screws with specified torques.
- It may cause leakage.
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Warning

e Do not operate, inspect and repair except an expert.
- Failure to do so may result in malfunction or electric shock.

e The protective grounding conductor must be the first one to be connected when installation, and the last one to
be disconnected when remove the system.

- The protective grounding conductor must be the first one to be connected when installation, and the last one to
be disconnected when remove the system.
e Use a proper measuring instrument.
- Failure to do so can cause injury or electric shock.
e Do not operate with wet hands.
- Failure to do so may result in electric shock.
e Make sure all the power connected to control panel and starter panel of our company is off during the mainte-
nance and repair.
- Failure to do so may result in electric shock.
e Do not open the doors or protective covers of the control panel or starter panel while the power is being supplied.
- Failure to do so can cause electric shock.
e Use always after discharging current when maintenance.
- Failure to do so may result in injury or electric shock
¢ Do not open the secondary of current transformer while the power is being supplied.
- Failure to do so can cause electric shock to by high voltage.
e Remove foreign substances (tools, wires, bolts or washers) after an installation, inspection and repair.
- Failure to do so can cause fire or damage.
e |f a condenser is used, make sure to verify complete discharge before supplying the power again. (Re-powering
within 5 min. is prohibited.)
- Failure to do so can cause electric shock, fire, damage or malfunction.
e Change the condenser in case that the expansion exceeds the recommended limit.
- Failure to do so can cause electric shock, fire, damage or malfunction.

Caution

e Do not open the breaker during the operation at user's disposal.
- Failure to do so can cause damage or malfunction.
e Tighten up bolts and screws according to the specified torque.
- Failure to do so can cause fire, damage or malfunction.
e Do not change electric and control devices at user's disposal.
- Failure to do so can cause fire, damage or malfunction.
e Only the persons who have sufficiently studied the user manual can operate the control panel and starter panel.
- Failure to do so can cause fire, malfunction or damage.
e Do not weld near the electrical cables of the main unit.
- Failure to do so can cause fire or damage.
e Connect only the input/output signal cables specified in the drawing to the control panel and starter.
- Failure to do so can cause malfunction or damage.
e Use the rated electrical cables.
- Failure to do so can cause fire or damage.
e Use the specified components when repairing.
- Failure to do so can cause fire or damage.
¢ |nstall the machine, the control panel and starter panel in a noncombustible environment.
- Failure to do so can cause fire.
¢ Do not apply voltages higher than the values specified in this manual or in the related documents.
- Failure to do so can cause damage or malfunction.
e Connect the signal cables connected to the control devices according to the circuit diagram.
- Failure to do so can cause damage or malfunction.
¢ Do not store the product in a place with risk of flooding or with a lot of moisture.
- Failure to do so can cause damage or malfunction.
e Do not use the indoor use control panel and starter panel outdoors.
- Failure to do so can cause damage or malfunction.
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1. INTRODUCTION
1-1. Absorption principle

Keeping vacuum is essential for an absorption chiller-heater in cooling operation since it works in a high vacuum
state.

1-1-1. Principle of chilled water generation
An absorption chiller-heater is a chilled water generating device that uses water (H20) as refrigerant and lithium bro-
mide (LiBr) solution as absorbent.

For cooling, the latent heat of vaporization is generally used. When rubbing alcohol on the skin for injection, it is get-
ting cooler. Because alcohol takes heat off the skin when evaporated.

100kcal is needed to heat water 1kg (1£) from

0°C to 100°C and this is referred to as sensible heat.
On the other hand, 540kcal is needed to evaporate
1kg (1£) water at 100°C and this is referred to

as latent heat of vaporization.

HOOOO

100kcal 540kcal

As shown above, using heat of vaporization rather than sensible heat, generated from 1kg (1£) water, can transfer
much more heat capacity. And water is normally evaporated at 100°C. But it can be evaporated at a lower tempera-
ture when air pressure is lowered. It is the reason why rice is half-cooked on a high mountain.

For example, water is evaporated at around 89°C on top of Mt. Baekdu. However the lower the air pressure, the
higher the mountain. Under pressure of about 1/100 air pressure (absolute pressure 6mmHg-air pressure is absolute
pressure 760mmHg), water is evaporated at about 4°C.
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In this case, heat of vaporization is 599kcal per 1kg of water.

Using this water as refrigerant produces chilled water at 7°C.
Putting refrigerant (water) inside a sealed container and ad-
justing inside pressure to 6mmHg (that is, only vapor pres-
sure works), refrigerant is evaporated at 4°C and chilled water
is produced by passing water through air. (this container is
called evaporator)

However, as the inside pressure rises up due to the refriger-
ant vapor, accordingly refrigerant can’t be evaporated at 4°C
and the water temperature gradually rise. Thus, to produce
chilled water of 7°C, refrigerant should be always evaporated
at 4°C.

For this, pressure inside a container has to be maintained at
6mmHg and evaporated refrigerant should be taken out of a
container. For repeating this procedure, if a container with a
powerful absorptive material inside is connected, it absorbs
refrigerant vapor and finally pressure inside a container can
be maintained at 6mmHg.

As absorbent, 'Lithium Bromide' (LiBr) solution is used. (this
container is called "absorber”) LiBr solution is a very power-
ful absorbent, however, absorptive capacity increases under a
higher concentration or a lower temperature. Absorption ca-
pacity can be represented by saturation vapor pressure, and
the relationship between saturation vapor pressure, concen-
tration and temperature can be represented in duhring dia-
gram as shown in figure 1-3.

4°C 6mmHg

HEREN

7°C
Chilled water

Refrigerant
(Hz0)

Pressure inside a container
is going up, as refrigerant
is evaporated

Figure 1-1. Cooling principle (evaporator)

Evaporation

Absorber
(LiBr)

Chilled water

Figure 1-2. Evaporator and Absorber

IS.

1. Saturation vapor pressure is a value representing evaporation level, which is distinctive depending on the ma-
terial state. Neither evaporation nor condensation occurs when the vapor pressure is lower than the satura-
tion vapor pressure around it. (in this case, relative humidity of air is 100%) On the contrary, water is
condensed when the vapor pressure is higher than the saturation vapor pressure around it. (dew on a win-
dow, for example) In general, the easier the evaporation, the higher the saturation vapor pressure(alcohol) to
the contrary, the more difficult evaporation or the easier condensation is, the lower saturation vapor pressure
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I Duhring diagram
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In the diagram, temperature is represented on horizontal axis, pressure is represented on vertical axis and the first
line from the left represents concentration 0% of LiBr, that is water state. Saturation pressure of water at 4°C is
6mmHg as shown in During graph. That is to say, water at 4°C is evaporated under pressure of BmmHg.

For absorbing vapor of this 6mmHg pressure, saturation vapor pressure in absorption solution is maintained lower
than that. For example, temperature should be maintained less than 18°C for aqueous solution of 45% concentration
and absorbent liquid of more than about 50% concentration is needed to maintain the temperature at 24°C.

When evaporated refrigerant is absorbed at 4°C, absorbent liquid gives off heat, thus temperature of absorbent liquid
rises and absorptive capacity is weakened. Therefore to prevent this, absorbent liquid is cooled with cooling water.
This absorbing heat is almost the same as heat of vaporization.

That is, heat of cooling water is delivered to refrigerant vapor in evaporator, refrigerant vapor to absorbent liquid in ab-
sorber and absorbent liquid to cooling water.

HSITON3

Low temp. o High temp.
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J d
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Refrigerant  Absorption 9 Cooling water Drain
pump Solution
pump

Figure 1-4. Basic cycle of absorption chiller

As absorption solution absorbs refrigerant, its concentration is lowered and thus absorptive power is weakened. To
recover weakened liquid, absorption solution is transferred to somewhere else and heated to evaporate refrigerant.
(It is referred to as “regenerator”) When the absorption solution is returned to the absorber as a condensed state by
the evaporation of the refrigerant, the circulation 'Cycle' is completed continuing the cooling effect.
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- It is the principle of the chilled water production by an absorption chiller. (basic cycle of absorption figure 1-4)
As described above a system with simple components is referred to as single-effect chiller and the system im-
proved to increase efficiency is double-effect chiller. The double-effect absorption has 2 regenerators (high temp. re-
generator and low temp. regenerator) that generate refrigerant vapor. It has also 2 heat exchangers (low temp. heat
exchanger and high temp. heat exchanger), which generate refrigerant vapor by heating the absorption solution with
previously generated refrigerant vapor. It is called high temp. regenerator for the high temperature one and Low
temp. regenerator for the low. Also it is called High temp. heat exchanger for the high temperature one and Low
temp. heat exchanger for the low. Current chiller-heaters are all double-effect, and most of freezers are also double-
effect. A double-effect chiller-heater or chiller consumes less fuel than single-effect ones.

Refer to 2-4 Components of a chiller-heater for the function of components. Figure 1-3(Duhring diagram) shows ab-
sorption solution change of our absorption chiller-heater.

@ is the area in which refrigerant vapor is absorbed in an absorber, resulting in a low concentration. Cooling effect
is gained by keeping the pressure of evaporator low.

® is the area in which high temp. regenerator evaporates refrigerant, then condensing absorption solution. Thus ex-
ternal heating source is needed.

© is the area in which absorption solution is concentrated using refrigerant vapor as the heating source, generated
in high temp. regenerator, in low temp. regenerator.

Thus no external heating source is needed.

Since even high temp. regenerator, which has the highest internal pressure, works in less than the air pressure of
760mmHg, absorption chiller-heater is safe and requires no qualified person. But it consists of a high-end vacuum
container and furthermore 1/100 of air pressure should be maintained in an evaporator and an absorber.

In addition, the pressure has to be maintained solely with vapor pressure. If even the smallest quantity of air gets in,
then internal pressure rises, resulting in disrupting the cooling effect. And 'Lithium Bromide' solution becomes cor-
rosive when it is mixed with Oxygen, therefore air infiltration has a bad influence on the life of the machine.

So 'purging’, explained later, is very important when handling absorption chiller-heater.

1-1-2. Nature of absorption solution

Absorption chiller uses a solution of 'Lithium bromide' (LiBr) as absorption solution. 'Lithium bromide' (LiBr) is a
chemical compound of 'alkali' metal Lithium(Li) and 'hahistoryen' Brome (Br), similar to salt(NaCl), its absorptive
power is strong, and it, as very stable material chemically, doesn’t change in the air, such as resolution, volatility.
When mixed with Oxygen, it gets corrosiveness on metal but this is not as much as salt.
1) Absorption
Its absorptive power is very strong as described in chilled water generating principle. And its saturated vapor pres-
sure is reasonably low, thus proper for absorption chiller that uses water as refrigerant.
2) Specific heat
Specific heat of 'Lithium Bromide' (LiBr) of about 60% concentration is about half of water.
It means a smaller heat capacity is needed to raise the temperature of 'Lithium Bromide' liquid. It is essential for
the efficiency of chiller.
3) Specific weight
Specific weight of a solution of 'Lithium Bromide' (about 60% concentration) is much greater than that of
water(1.0). (about 1.7 times) specific weight is determined by liquid concentration and its concentration can be
found from the figure 1-7 duhring diagram, by measuring temperature and specific weight of absorption solution.
4) Corrosiveness
When 'Lithium Bromide' is mixed with Oxygen, it has corrosiveness. But there is almost no room for Oxygen, for
absorption chiller is a vacuum container. Because corrosiveness inhibitor is added in absorption solution and alkali

level is adjusted for safety, handling absorption solution requires high attention and regular chemical analysis
should be conducted to maintain the amount of addition.
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5) Nature of absorption solution depending on temperature and concentration

Absorption solution has an inverse relationship between temperature and concentration. The lower temperature is,
the more powerful absorption force is, and the higher temperature is, the less powerful absorption force is. On the
contrary to the temperature, the higher concentration is, the more powerful absorption force is and the lower con-
centration is, the less powerful absorption force is. And both states have an influence on crystallization.

Crystallization is a phenomenon in which absorption solution becomes something like jelly or salt. The higher con-
centration is, the easier crystallization is and the lower concentration is, the more difficult crystallization is. On the
other hand the lower temperature is, the easier crystallization is and the higher temperature, the less easier crys-
tallization. It is very important part since this nature has a close relation to the efficiency and performance of ab-
sorption chiller and also to crystallization.
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Therefore absorption solution works the best under proper concentration and temperature. That is, heat capacity of
fuel, which has a direct influence on temperature and concentration of absorption solution, flux or temperature of
cooling water should be maintained in a proper state.

Emergency stop is needed in Dilution operation or abnormal working due to this nature. And crystal resolution is
performed based on this nature. Crystal resolution will be explained in a proper section.

1-1-3. Measuring absorption solution concentration

1) Measuring instruments
1. Extracting cylinder
2. A hydrometer(ranging 1.0 ~ 1.8)
3. A thermometer(100 ~ 150°C)
4. Concentration curve of a solution of Lithium bromide (refer to the figure1-7)
5. Absorption solution and refrigerant to be measured
2) Procedure
1. Assemble extracting cylinder, pressure hose and service valve. 8
Cap

2. Connect pressure hose to service valve (lower part of pressure transmitter
service valve) of extracting device and operate pump so as to make a vac-

uum state inside cylinder. Pressure hose

. . . . . Servi [
3. Make the inside of cylinder into vacuum state by opening service valve. ervice valve

4. Maintain vacuum state by bending pressure hose when pulling the hose ‘
out of service valve. Bushing

5. Connect the end of hose to service valve of solution to measure
(diluents solution - discharge part of absorption solution pump, Intermedi-
ate solution - high temp. heat exchanger, a thick solution - low temp. heat
exchanger).

6. Open the service valve and extract solution into the cylinder.

7. Extract about 80% of solution from the device into extracting cylinder. (Be
very cautious so as to prevent air from getting in, when extracting solution,
for its high vacuum state in the device.)

8. Remove service valve on the upper part of cylinder after closing the service
valve.

9. Measure temperature and specific weight putting hydrometer and thermometer in the cylinder. (Be very cau-
tious not to get burn when measuring a thick liquid and intermediate liquid, that are very hot during operation)

10. Store the solution measured in an empty container.

11. Search concentration line, referring to temperature and specific weight, in concentration curve of Lithium Bro-
mide.

12. Clean instruments in water after measuring.
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3) Note
Be very cautious not to break the fragile hydrometer and thermometer.
Do not throw away the solution on the floor but store it in a clean container instead.

m
Z
G
C
n
I

Measure both specific weight and temperature at the same time to avoid an error.

Be aware of the fact that even the smallest quantity of air causes corrosiveness.
Perform purging immediately when air gets in.

1-1-4-1. Safety issues for absorption solution concentration

1. Emergency fundamentals
M Do not inhale dust or powder.
® Do not let it touch it with eye, skin or clothes.
® Seal the storage container firmly.
® Wash yourself thoroughly after handling.
® Use it in a well-ventilated environment.

2. Emergency measures
1) Skin contact
(@ Take off contaminated clothes and shoes immediately.
@ Wash the contact part with soap or light detergent and a bulk of water until no chemical material remains.
2) Eye contact
@M Immediately wash eyes with a bulk of water or a solution of salt.

® Pull an upper and lower eyelid out and wash inside of the eyelid until no chemical material remains.(at least
for 15~20 minute)

3) Intake
@ Lay the head lower than the body to avoid suffocation when a user vomits.
® Give proper treatment depending on the symptoms.
® Give medical treatment if necessary.

3. Handling and storing
Observe the rule related to environment law when storing this material.

4. Safety and reactivity
It is stable under the room (normal) temperature and pressure.

5. Disposal of waste
Observe environmental regulations when disposing.

6. Related laws
@ Industrial Safety and Health Act: Not specified
®@ Harmful Chemical Material Handling Act : Not specified
® The Fire Service Act: Not specified
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1-2. Exterior view and parts of vapor type chiller

1-2-1. Main body of absorption chiller

Condenser Low temp. Regenerator

Cooling water outlet <:|
0 v ©

Chilled water outlet <:|

High temp.

Regenerator

Absorber

p— p—
\

Chilled water inlet |:>

Heat reclaim

Cooling water inlet I:> _’___/,_,..-*‘

Evaporator

d

Figure 1-8 Front view of main body

il

Low temp. Regenerator

Condenser

A

High temp. I-V// ‘

Regenerator

Purge device

AN

Heat reclaim

Absorber

A

Figure 1-9 Rear view of main body



1-2-2. Main body (side view) of absorption chiller

Pressure gauge for

High-temp generator

Heat reclaim

.(-/
ol
Vacuum pump @

High temp. heat exchanger

Figure 1-10 Side view of main body (high temp. regenerator side)

Low temp. heat exchanger

Cooling water outlet

©)

Chilled water outlet

Chilled water inlet

Cooling water inlet

- 1 % <
i O)<
Control Panel > H j }\—/
1 - 1 i
@}

Vacuum pump

A

Refrigerant /
blow-down valve L
; — =
Absorption

Refrigerant pump solution pump #1

Figure 1-11 Side view of main body (Evaporator side)

sk

% The arrangement and quantity of parts may vary depending on model or customer’s demand.
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1-3. Structure and principle of absorption chiller

An absorption chiller can be regarded as an aggregate of heat exchangers.

1-3-1. Evaporator

An evaporator consists of heat transfer tube (copper tube), refrigerant tray, refrigerant pump, chilled water chamber
and the eliminator linked to the absorber.

An evaporator is a kind of heat exchanger in which refrigerant is evaporated at 4°C under internal pressure of 6mmHg
and then exchanges heat with chilled water.

Refrigerant pump transfers refrigerant remaining at bottom of evaporator to the upper part and refrigerant tray
spreads it evenly over the evaporator in bubble shape.

Scattered refrigerant in bubble shape has the maximum evaporation surface area, thus is prone to be evaporated. Re-
frigerant is evaporated at 4°C and at the same time takes away heat from chilled water in tubes. Chilled water, which
is deprived of heat, becomes cooler. And evaporated refrigerant passes through the eliminator, then over to the ab-
sorber in which it is absorbed in absorption solution. An evaporator repeats this process.

1) Evaporated refrigerant takes heat out of chilled water and moves the latent heat of vaporization to an absorber.
2) Refrigerant pump lifts refrigerant left at the bottom in order that refrigerant can fall down from the upper part.

3) Refrigerant tray spreads refrigerant evenly and makes a bubble shape of large surface area in order that refrigerant
is evaporated easily.

4) Eliminator prevents evaporated refrigerant from going over to the absorber and absorption solution from going over
to evaporator. Refrigerant is absorbed very rapidly. It prevents refrigerant in liquid state from going directly to an
absorber and instead allows refrigerant in vapor to go over to an absorber.

Condensed water
Heat-transfer

tubes

Refrigerant tray

Evaporator

Eliminator —— 321 d —1L 1
| | |

Absorber

Condensed water

— f“—-“_-—'j withdrawal pipe
-‘-x’f"’\“:_:-—j (U pipe)

Evaporator over flow pﬁ Refrigerant pump

Figure 1-12. Evaporator
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1-3-2. Absorber

An absorber consists of absorption solution pump, tray, cooling water tube and the eliminator linked to the evapora-
tor. An absorber is a heat exchanger in which absorption solution and cooling water exchange heat with each other
under the internal pressure of 6mmHg(a high-degree vacuum) as in the evaporator. An absorber drops evenly concen-
trated and low temperature absorption solution from low temp. heat exchanger to the absorption solution tray on the
upper part of absorber. Scattered absorption solution absorbs refrigerant vapor passing from the evaporator to ab-
sorber. Absorption solution, which absorbs refrigerant, is diluted, and then spreads at bottom, and absorption solution
pump sends it to a high temp. regenerator via low and high temp. heat exchanger.

1) Absorption solution absorbs latent heat of vaporization (which refrigerant takes from chilled water) and refrigerant
vapor.
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2) Absorption solution tray spreads concentrated absorption solution evenly, then makes it into a bubble shape with
the maximum surface area for absorption.

3) Tube of cooling water discharges heat which is generated when absorption solution absorbs refrigerant (latent
heat of vaporization which refrigerant takes out of chilled water) and heat generated from high temp. regenerator
outside a chiller(cooling tower).

4) Absorption solution pump forces absorption solution to go up from the low pressure of absorber to the high pres-
sure of a high temp. regenerator.

5) Overflow pipe sends absorption solution from low temp. regenerator to absorber during crystallization or oversup-
ply of absorption solution to low temp. regenerator to prevent absorption solution from going from low temp. re-
generator to condenser. Specially, this pipe becomes very hot during crystallization process. However, oversupply
of absorption solution to low temp. regenerator also makes it very hot. Thus, both cases should be considered.

Absorber Heat transfer tube

Low temp.
regenerator outlet

Absorber

Eliminator

Absorber Over flow pipe

Absorber sight glass

'\_\ Evaporator sight glass

Low temp.
Heat exchanger

Absorption solution pump =g

Figure 1-13. Absorber
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1-3-3. High temp. regenerator

High-temp. generator consists of heat exchange tubes, baffles and an eliminator.

It heats diluted absorption solution with a vapor, which absorption solution pump sent and thereby separates refriger-

ant from absorption solution to reproduce absorption solution. A high temp. regenerator is heated by a vapor and re-

frigerant is heated again in absorption solution to reproduce refrigerant, thus internal pressure rises up to 700mmHg

at maximum, that is, almost to air pressure.

Refrigerant vapor generated at this time moves to a tube of low temp. regenerator along the pipe and recovered

medium liquid moves to a low temp. regenerator via high temp. heat exchanger by means of high pressure of high

temp. regenerator and low pressure of low temp. regenerator.

1) Steam, as passing through the inside the heat transfer tubes, boils the absorption solution in the exterior of the
heat transfer tubes using the latent heat of vaporization.

2) Baffle enhances the heat transfer effect by supporting the heat transfer tubes and inducing the flow of the absorp-
tion solution to cross flow type
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3) Eliminator plays a role of preventing the incoming of water from the mixture of vapor and absorption solution, and
only passing the pure vapor.

Eliminator

Absorption Generated refrigerant vapor

solution inlet <

u 7/ \ X 7/ / A\ \— Vapor inlet
n T = 7 | 1 i |
- 1 [ | S| :
n / 1T 1T
n Vi T T T
u L — —
] 1T \ \ IT \ \ IT
. - \ X =7 = = \ N i A -
n T — T T
i | I
@ Vapor condensed Absorption solution outlet
outlet Heat transfer tubes Baffle

Figure1-14. High temp. regenerator
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1-3-4. Low temp. regenerator

Low temp. regenerator consists of tubes and eliminator connected to condenser.

The absorption solution from the high temp. generator exchanges heats and generates refrigerant vapor as passing
the outside surface of the heat transfer tubes, and the refrigerant vapor from the high temp. generator re-boils the in-
termediate solution as passing the inside of the heat transfer tubes. More concentrated absorption solution returns to
the absorber via the low temp. heat exchanger. Refrigerant vapor, which heats absorption solution once again, flows
into condenser through the orifice pipe.
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Move to condenser

Eliminator

Refrigerant vapor of
high temp. regenerator

Refrigerant vapor: »
e,

TR - t::?

&0 -

o P

= Low temp. regenerator
l heat-transfer tube
/! P I l
Condenser f
Refrigerant steam box Over flow pipe

|::> Flow of vapor
‘ Flow of absorption

Figure 1-15. Low temp. regenerator

1-3-5. Condenser

A condenser consists of heat exchange tubes and eliminator connected to the regenerator. A condenser condenses
refrigerant vapor coming from the low temp. regenerator using the cooling water in the heat exchange tubes. The
condensed refrigerant vapor is returned to the evaporator.

Eliminator

Dividing partition

Condenser Cooling water
heat-transfer tube

Condensed
refrigerant

\ Orifice pipe

Refrigerant steam box :} Flow of

refrigerant vapor

Figure 1-16. Condenser
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1-3-6. Low temp. and high temp. heat exchanger
It flows dilute solution inside and intermediate and condensed solution outside of the heat transfer tubes which the
low-temp heat exchanger and the high-temp heat exchanger consist of.

It can be said that the low-temp heat exchanger and the high-temp heat exchanger are the devices enhancing the ef-
fectiveness to the maximum using the nature of the absorption solution explained previously.

The temperature of the absorption solution has to be as low as possible before returning to the absorber from the
high-temp generator since the lower temperature is, the more powerful absorption force is.

The temperature of the absorptions solutions should be raised as high as possible for easy separation of the refriger-
ant from diluted solution since the absorption solution’s absorbing power is decreased as the temperature goes up.

Therefore, the way satisfying these two requirements is exchanging the heat of the low temperature of dilute solu-
tion with the high temperature of condensed and intermediate solution.

Here is the role of a heat exchanger.

The size and shape of a heat exchanger can be composed variously according to the heat transfer area and pipe com-
position.
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Figure1-16. Low temp. and high temp. heat exchanger
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1-4. Pipe layout of absorption chiller
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Figure 1-17. Layout of absorption chiller

1-4-1. Flow of absorption solution in cooling

Absorption solution drops from the tray on the upper part of absorber onto heat transfer tubes inside absorber and
gathers at the bottom, absorbing refrigerant that comes from an eliminator. At this time, absorption solution be-
comes much more diluted than before it has flown onto the tray. Concentration is about 58% under normal operation
as shown in the Duhring diagram. It is called diluted solution. The temperature of diluted solution gathered becomes
high(about 120 ~ 130°C) exchanging heat via the low temp. heat exchangers, Heat reclaim and high temp. heat ex-
changers, and the diluted solution goes up to the high temp. regenerator by absorption solution pump.

Absorption solution, of which concentration is about 61%, is referred to as intermediate solution. This intermediate
solution passes through the high temp. heat exchanger lowering the temperature of intermediate solution(about
94°C), then goes up to a low temp. regenerator.

Absorption solution is transferred from the absorber to high temp. regenerator by the discharging power of absorp-
tion solution pump and on the other hand, from high temp. regenerator to low temp. regenerator, it is transferred by
pressure difference between those regenerators. Pressure of high temp. regenerator is almost 700 ~ 710 mmHg and
that of low temp. regenerator is about 56mmHg as shown in the Duhring diagram. By means of this pressure differ-
ence, concentrated absorption solution in high temp. regenerator is delivered to a low temp. regenerator. In low
temp. regenerator, hot refrigerant vapor which is separated out of high temp. regenerator passes through heat trans-
fer tubes, heating intermediate solution to make it more concentrated (about 63%).

It is the most concentrated absorption solution and is called concentrated solution. Absorbed solution which has be-
come concentrated solution at the low temp. regenerator, returns to the absorber in lower temperature(about 52 ~
55°C) passing through low temp. heat exchanger. Absorption solution flows into the absorber by means of
height/pressure difference between low temp. regenerator and absorber. Absorption solution is circulated absorbing
refrigerant again in the same way.
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1-4-2. Circulation of refrigerant in cooling

Refrigerant, which is vaporized in evaporator, cools water in the heat transfer tubes. Vaporized refrigerant is absorbed
to the absorption solution and separated from the absorption solution in the high temp. generator. Then, the evapo-
rated refrigerant vapor goes to the low temp. generator following the refrigerant vapor pipe. Vaporized refrigerant
from the low temp. regenerator flows into the heat transfer tubes in the low temp. regenerator. At this time it works
as the heat source heating the absorption solution which is intermediate solution.
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Vaporized refrigerant, which has passed the low temp. regenerator, heats absorption solution and is condensed into
liquid. Condensed refrigerant moves to condenser, then returns to evaporator, and the remaining refrigerant vapor
which was not condensed in low temp. regenerator will be condensed by cooling water in condenser. Refrigerant in
condenser returns to evaporator and will be circulated as above.

[ The circulation of absorption solution in cooling |

Ab§orpfion Heat exchanger Regenerator
solution pump

Absorber <:| Heat exchanger

[ The circulation of refrigerant in cooling 1

Evaporator |:> Absorber |:> Heat exchanger

Refrigerant Pump I l
Evaporator <:| Absorber <:| Regenerator

Figure1-18. The circulation cycle of the absorption solution and refrigerant
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2. HOW TO RUN THE ABSORPTION CHILLER
2-1. Operation and stop of absorption chiller
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2-1-1. Check points before operation (auto-operation)

The following items should checked before operating a chiller.

1) Convert chilled water switch, cooling water switch and cooling tower pump switch into AUTO.(Exclude when oper-
ated manually, however, the cooling tower must be operable by automatic control.

2) If the manual lamp for the control valve on the control panel is lighted, it means the control valve is in manual
mode. Push the manual key for the control valve again to change to the automatic mode.

3) Check whether the valve in the steam supply pipe in open normally. If the hot water temperature is either lower or
higher than normal, check related equipment and take action as needed.

4) Check if the valves of the pipe connected to the chilled water and cooling water pumps are open normally. And
check also whether head is open normally in case the pipe is connected to the cooling water head. (Especially,
check the open state of valve once again when operating several chilled water and cooling water pumps or spare
pump for chilled water or cooling water pump.) The unit can be operated normally when all of above is completed.

2-1-2. How to operate the absorption chiller (remote, auto-operation)

1) Pressing operation key on the control panel of chiller for 3 seconds will automatically put all the system into opera-
tion. (in case of remote operation, turn on the remote switch, that is, a computer.)

2) Check the operation of chilled and cooling water pumps when chiller is put into operation. Check the water pres-
sure of each part (pressure transmitter of chilled water, cooling water pipe) to assure the normal circulation of
chilled water and cooling water. When the outlet pressure of chilled, cooling water pipe is lower than that of inlet,
it is the normal state. If pressure values of both outlet and inlet are equal or pressure difference is reduced, stop
the chiller immediately and convert chilled/cooling water pump to manual mode, and find the reason and take nec-
essary actions.

And if the needle of pressure transmitter trembles violently or pressure difference is wide, it is usually caused by
insufficient water in pipe. Then check the refilling pipes of chilled/cooling water and refill them.

(However, in case of finding causes in manual mode, manual operation is available for chilled water, but in case of
operation in which cooling water is converted to manual mode, operate the chilled water system together.)

3) Check if the cooling tower fan is operating normally.
4) Afterwards, the machine will be run automatically.

% The chiller is not likely to work unless any of check points above is normal.

The contents after the clause 2) of 2-1-1 do not need for extra handling because it runs automatically and stops under
an abonrmal situation. However checking the machine in advance will prevent an abnormal operation(However, be
aware of the fact that even though cooling water flow is not sufficient or cooling tower fan is not operating normally,
the chiller works anyway.)
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2-1-3. How to stop the absorption chiller (stop in auto-operation)

1) Press stop key on the control panel for 3 seconds. (turn the remote stop switch off for remote operation)
2) The vapor control valve is closed completely after stop.
3) The cooling water pump stops.
4) The chilled water pump stops.
)

5) Dilution operation for stop will be done for about 5~20 minutes. (Stop time of chilled water and cooling water
pump is determined based on the temperature of regenerator. However, stop time can be adjusted. - Refer to the
MICOM manual)

6) Stop AHU, FCU, etc.

% 2) ~ b) above will stop automatically, however checking the normal stop once again will prevent an accident by a
wrong decision at an abnormal situation in advance.

% Operate loads such as AHU, FCU, etc. after operating the chiller, and stop it after stopping a chiller. In particular,
stopping all the loads such as AHU, FCU, etc. at once, while the temperature of cooling water outlet is low, lowers
the temperature of cooling water abruptly, causing ice to be formed inside and danger of freeze rupture, therefore
turn the loads off after temperature of cooling water rises sufficiently or cooling water pump stops to work auto-
matically.

2-1-4. How to operate the absorption chiller (manual operation)

1) Operate the chilled water pump manually.

2) Operate the cooling water pump manually.

3) Check the circulation between chilled water and cooling water pump.
4) Press the operation key on the control panel of chiller for 3 seconds.
5) Check for the gradual opening of the vapor control valve.

6) Check whether the cooling tower fan is working normally.

7) After 4) above, the chiller operates by itself.

2-1-5. How to stop the absorption chiller (manual operation)

1) Press the stop key on the control panel of the chiller for 3 seconds.

2) The vapor control valve is closed completely after stop.

3) The chiller stops to operate after about 5~20 minutes of dilution operation.
4) Stop cooling water pump.

5) Stop chilled water pump.

6) Cooling tower fan will stop automatically. (If not, stop it manually.)

7) Stop AHU, FCU, etc.

% In case of manual operation, the order above must be observed. Other internal operations will be done automati-
cally.

2-1-6. Safety issues for operation

1) Be careful not to forget closing the purge valve. Otherwise air will get inside the chiller causing abnormal opera-
tion. Thus in case of vacuum failure, check the cause and extract the air completely by purging operation. Further in-
formation will be described in the purging part.

2) During the dilution operation, operate chilled water and an air conditioner until the end of dilution operation. Be-
cause during the dilution operation it still has a little cooling power, immediate stop of air conditioner will cause the
danger of over-cooling. Especially, cooling water pump should not be operated manually during the operation if possi-
ble. It is because when cooling water continues to flow during the stop operation, the chilled water left inside copper
tubes of evaporator will be frozen by latent heat left in a chiller.

3) Do not test control circuit for temperature adjustment of MICOM in MQ level.

4) For auto startup and stop of auxiliary equipment, the interlocking circuits are advised to follow the recommended
by LG. The chiller water pump and the cooling water pump are automatically operated by interlocking circuits.
However, it can be operated automatically only when there are interlock and auto-contact with the chilled water
and the cooling water, and the auto contact to the cooling tower.
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The interlocking operations of startup and stop are performed as the following Figure 5-1.

[Startup sequence]

) Cooli
%ﬂ!yiﬂﬁf ::) v%’rero:L:nmgp :> ® Cooling tower |:> @ Absorption chiller

® Air conditioner

[Stop sequence]

@ Absorption chiller |:> @ Cooling tower |:> ® Cooling |:> @ Chilled
water pump water pump

® Air conditioner

Frigure 2-1. Startup and stop sequence of auxiliary equipment

¢ |n case the cooling tower is controlled in a separate panel from MICOM, cooling tower part is excluded from the se-
qguential operation process and the cooling tower should be controlled automatically based on the temperature in
cooling tower MCC panel or other devices (thermostat, DDC panel or computer).

® |n case the cooling tower is controlled in MICOM of chiller, an operation joint, which connects cooling tower to the
output of MICOM should be additionally installed. Otherwise, cooling tower should be controlled based on the tem-
perature by other devices such as separate panel or thermostat than MICOM.
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3. MAINTENANCE

3-1. Maintenance/inspection

3-1-1. Daily maintenance and check

1) Check each part of chiller
Contact our service part when you find any abnormal situation as below.

@ Is there any unusual noise in the absorption solution pump, refrigerant pump?
Check auxiliary facilities below and take proper measures if necessary.

@M Cleanness of the strainer for cooling water system, cooling tower
® Distribution of cooling water in cooling tower
® Air exhaust in water pipe.

2) Operation data record

Record the operation data in the regular intervals during the operation to know the state of the chiller. (1 ~ 2 hour
interval) Data are written and saved by hour in MICOM by default.

(Time interval can be altered. Refer to menu instruction for time setting.)

But since pressure of chilled/cooling water, the hot water flux and etc. are not recorded, recording the data will be
useful in servicing, regular inspection, recovery from failure or error prevention.

3-1-2. Regular inspection

Regular inspection such as purging task, management of absorption solution is needed to operate the machine effec-
tively and keep the expected life span.

% Inspection for the connections between electrical parts(which are inside the panel) is needed 1 or 2 times per year.
It is convenient to use the maintenance contract.

3-1-3. Refrigerant Blow-down

Refrigerant Blow-down is a regeneration method which turns refrigerant in an evaporator into pure refrigerant at the
beginning of commissioning or during cooling operation. When absorption solution in an absorber flows into the evap-
orator or from low temp. regenerator to the condenser during commissioning or cooling operation, refrigerant be-
comes heavy resulting in lowering the cooling power efficiency. Blow-down task should be performed in this case.

The temperature of chilled water outlet rises during refrigerant blow-down task, however after the task is com-
pleted and the normal cycle is recovered, the temperature will be lowered.

Blow-down causes chilled refrigerant to flow in the absorber, thus the temperature of dilute solution in the absorber
goes down. This dilute solution moves to the high-temp generator via the low-temperature exchanger, the Heat re-
claim and the high-temperature exchanger. Refrigerant is heated and then vaporized in the high temp. regenerator,
this refrigerant vapor will be refined into pure refrigerant by the condenser.

If the temperature of high temp. regenerator is very high during blow-down task, crystallization can occur while
chilled dilute solution exchanges heat with condensed solution because concentration of absorption solution in low
temp. heat exchanger has already been high. Thus, the proper temperature of high temp. regenerator is about 110 ~
120°C. And if the temperature of high temp. regenerator is very low, the amount of refrigerant can be small resulting
in poor blow-down. In this case it is desirable to raise the temperature of high temp. regenerator.
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3-1-3-1. Blow-down task (In case the machine is equipped with a separate blow-down valve)

There is a blow-down valve in the pipe between the refrigerant pump and the evaporator of the chiller, and this valve
is a Diaphragm valve as the purge system.

@ Change the operation mode to manual at the 'Control Valve
Refrigerant Manual' on the MICOM panel and close the "Vapor Control
Upper level Valve' to make a low heat capacity state. (Control valve open-
ing to 30~50%).
@ Rotate the blow-down valve counterclockwise as in Figure 3-1
to open it.

® Check the amount of refrigerant through the evaporator sight
glass.

@ Close the blow-down valve when the amount of refrigerant is
- reduced down to the bottom level.

(® Be aware of that refrigerant can move over to the absorber
through the blow-down valve, thus the refrigerant pump per-
forms no-load operation. And in case a refrigerant blow-down
valve is attached, do not stop the refrigerant pump. If refriger-
ant pump stops in auto mode, then convert to MANUAL mode
before putting it into operation. (When the temperature of

Refrigeranta chilled water is going down causing MICOM to be in auto

Lower level mode, refrigerant pump stops automatically, thus be cautious

of the low temperature of chilled water.)

) ® When blow-down task is terminated, open a control valve in
Figure 3-1. Blow-down turn up to more than 70%, then convert to AUTO mode.

Refrigerant level inside

Evaporator
sight glass

Evaporator

Refrigerant
pump

Blow-down
valve

s+ Note: When needed, extract refrigerant(H20) from an evaporator to measure the specific weight. Standard specific
weight for refrigerant is less than 1.02.

3-2. Purging

It is the task of discharging air or non-condensing gas out of the chiller through a purge pump. Inflow of air or hydro-
gen gas generated inside diminishes the performance and does harm to chiller’s life. Therefore purging task of dis-
charging gas or air is absolutely needed. This task is referred to as purging.

3-2-1. When to perform purging

It is good to do the purge task during the cooling operation or before an operation. However it is the most appropriate
during the cooling operation.

3-2-2. Purging frequency

Purging is an important task which has an influence on the performance and life span of machine. purging task,
which is discharging the hydrogen gas or inflow air to the out of the main body, is good to be performed more than 1
time per week for main body and over 1~2 times a week for storage tank during the cooling operation. In case of a
new chiller which has just finished the commissioning operation, it should have regular purge maintenance for about
1 to 2 months.

HSITON3
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3-2-3. Structure and components of purge pump

m
Z
G
C
n
I

Qil drain valve

Gas bellast valve

Air inlet

Qil inlet Air inlet valve

/— Air outlet

—

Protect
cover

Figure3-2 Name of purge pump parts

3-2-4. Structure and principle of purging system

Absorption solution

Purge valve No.3 Porous plate

Non-
condensed
Purge valve -
| | — aa Purge valve No.2 gas No.3

Nozzle

Absorption solution + Absorption solution +
Purge valve No.1 non-condensing gas noncondensing gas

al Al

il N

e
El

Figure 3-3 Structure of purge unit

3-2-4-1. Principle of purging
Purging is a task of discharging non-condensing gas out of the inside of the chiller main body.

Absorption solution reacts with the internal surface of main body, producing non-condensing gas or H2. Hydrogen
gas and air left inside the main body should be discharged, which makes pressure stable for the normal cooling oper-
ation.
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bsorption /N Porous plate
olution pump —— Storage tank
Nozzle
O]
® | ®
xdy, :> F H :> Purge valve N 0.3
ser
] This is the part the absorption solution is
® sprayed by nozzle that works as an orifcie.
bod @ || Thus the pressure here is a lot lower than the around.
1 body =
I 5
® A
|
o
| OPEN ¢ CLOSE
Figure 3-4 Storage tank and the principle of purging Figure 3-5 Purge valve (Diaphragm valve)

M Absorption solution flows from absorption solution pump to header of storage tank.

®@ Absorption solution is filtered by porous plate(a plate with small holes used as a filter ) and is injected down from
the nozzle, which acts as an orifice to make air pressure at the end of nozzle lower than surrounding air pressure.
Air of ® goes down in the direction @ with absorption solution, being diluted together.

® Vapor bubble diluted with absorption solution is put together in storage tank, and gathers in the purge tank along
the piping with air and non-condensing gas. This non-condensing gas gathered in the tank is to be discharged
when purging for storage tank is performed. Therefore air bubble is not produced when absorption solution pump
does not work.

@ Absorption solution gathered in the storage tank returns to the absorber of main body when it reaches the level of
piping of @.

® It is connected to No.3 purge valve. Non-condensing gas will be discharged directly in this direction when perform-
ing the purging for main body.

® It is connected to the condenser and the absorber. Non-condensing gas flows through the pipe ®, when perform-
ing purging for main body or when collecting air bubble by absorption solution pump.

3-2-4-2. Purging task
1) Definition of pressure transmitter

The electrical signal detected and converted by a pressure sensor is signalized such as amplifying and S/N en-
hancement within the transmitter and processed with non-linear compensation and temperature compensation,
and it is the sensor that converts and outputs the processed result as a parallel uniform signal of 4~20mA for the
process control.

2) How to read a pressure transmitter

Read the pressure transmitter at the purge device pressure of main screen of the control panel as the figure 3-6.
(Purge device pressure may have error depending on the temperature, humidity and others.) *

TEAM| LOC 2014-10-20 / 171:54:58

Control Valve 0%

Ent.Ch.W. 14.7T Proper helghf

e e oil surface lev:

Ent.Cond. W 35.3T

High. Temp. Gen. 118.6%

Low. Temp. Gen. 62.4%¢

Steam Drain 62.5T

Inv.Frequency 30.9Hz

Max input control Purge pump

e N T S AT I ol sight glass

Figure 3-6 Pressure transmitter Figure 3-7 Oil sigth glass
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3) Diagnosis of the pressure transmitter
3-1) Leakage diagnosis

3-1-1) Leakage can be suspected if the purge device pressure does not drop under 6mmHg when a vacuum
pump is started as the purge valve No.3 of main body and purge valve No.2 of the storage tank closed.

3-1-2) Leakage can be suspected if the purge device pressure is increased continuously when the respective
valves connected to the main body, storage tank and vacuum pump are closed and left over.
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3-2) Leakage diagnosis method
3-2-1) Check purge device pressure as closed and left the service valve of the pressure transmitter.
3-2-1-1) The increase of purge device pressure: The leakage is suspected at the connection part or in-
side of the pressure transmitter.
3-2-1-2) Fixed purge device pressure: The leakage is suspected at the respective valves to the main
body, storage tank and vacuum pump, service valve or others.
3-3) Diagnosis
3-3-1) If the purge device pressure is not changed even after the correction of the respective valves con-
nected to the main body, storage tank and vacuum pump, it is suspected that the abnormal of wiring
connection status and the failure of the sensor.
3-3-2) If there is a displaying message of the purge device pressure abnormal on the MICOM screen, it is sus-
pected that an abnormal of wiring connection status and the failure of the sensor.
3-3-3) If the purge device pressure is abnormally output, it is suspected that an abnormal of wiring connection
status and the failure of the sensor. (ex. -23mmHg, 799mmHg, etc.)
3-4) Diagnosis method
3-4-1) Check the opening of the service valve of the pressure transmitter and the wiring connection status.
3-4-2) The failure of the purge pump or pressure transmitter is suspected if the purge device pressure does
not drop under 6mmHg when a vacuum pump is started and checked for the drop of the purge device
pressure under 6mmHg as the valve to vacuum pump closed and the respective valve connected to the
main body and storage tank are closed.

4) Cautions when using a pressure transmitter

4-1) External shock: Be aware that the transmission board or internal vacuum of the pressure transmitter can be
broken by an external shock.

4-2) Wiring: Be aware that the wire connected can be unplugged if the connected wire to the pressure transmitter
or MICOM is pulled by force.

4-3) Water proof: Be careful with water not to get into the wire connection part of the pressure transmitter.

4-4) Replacements: Turn off the power of MICOM when replacing the power transmitter for the danger of electric
shock.
After the replacement, check the range specification of the new power transmitter and correct the range
specification of the purge device pressure on the MICOM.
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5) Check points before purging
@ Press ‘Run’ of manual switch on the control panel to put a purge pump into operation.

@ When the purge pump starts working, firstly open the gas ballast valve a little to hear the working sound. Then
keep it open always a little for use. Air flows into the gas ballast valve at this moment and is discharged from
the outlet of the purge pump. So if you block the gas ballast valve with your finger, you will feel air flowing in. In
case oil flows backward and there is no more air flow to feeling when blocking with a finger after the purge
pump stops, vacuum inside might have been broken. In this case, close the gas ballast valve and open it little by
little for use.

HSITON3

® Check the oil level in the purge pump.

@ Add oil when the level of oil is low. Add oil while purge pump is still working. The optimum oil level is the red
scale on the sight glass.

® Too much oil, that is, oil level goes over 1/2~2/3, should be discharged by opening the oil drain valve.

® When the color of oil is examined and oil is regarded as contaminated seriously, stop the purge pump and open
the oil drain valve to replace all of them. When oil is mixed with water and looks milky, it makes the purge
pump to perform no-load operation. No-load operation discharges water out of oil, cleaning oil and drying the
trap, the absorption hose and pipes used for purging automatically to improve the performance of purge pump.
(no-load operation usually takes about 1~2 hours even though it varies by the water level in oil.)

@ Read off the scale of pressure transmitter with the purge valve NO.1 opened.

Read off the pressure transmitter and if the scale indicates less than 4mmHg, the vacuum in the purge pump is
satisfactory.On the contrary, if it is more than 4mmHg, that is poor level of vacuum, and 10 minute of no-load
operation will lower the vacuum level less than 4mmHg. If this does not work, oil and water in trap of upper
part of purge pump and absorbing hose of pump inlet should be discharged. In case a liquid trap is attached,
open the drain stopper on the lower part of the trap with spanner to discharge oil and water. Check if purge
valve NO.1 is closed, if it is, open the stopper of trap with purge pump stopped to discharge oil. When it is
made of transparent hose, check oil in hose, then tilt it toward the inlet of purge pump to pour oil into it. It is not
necessary to stop purge pump for discharging oil in a transparent hose.

® When nothing failed above, start the purging task.

Purge valve No.l

Purge pipe —=

Transparant

hose

Purge pump Purge pump
inlet inlet

Drain cap

Purge pump
inlet

X If there is a trap, inside of the trap should always be kept dry to keep good vacuum level. Get rid of any oil in the
trap or a hose by draining.

Figure 3-8. Solution trap
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3-2-5. Managing oil in purge pump

Use vacuum pump oil, MR - 200 or ULTRA-200 if possible. Using other oil is OK but check the oil viscosity before
use.

When the oil is seriously contaminated, all of the oil should be replaced. Specially, when absorption solution flows
into the purge pump, replace all of the oil and clean the inside of it. First of all, discharge oil through drain valve to
clean it. When oil is all taken out, close the drain valve and fill it with water through the oil inlet up to the half of oil in-
spection sight glass. Operate the purge pump for about 20~30 minutes to perform no-load operation. Stop the purge
pump to discharge water through the drain valve. After discharging water, refill the purge pump with oil. Now the
cleaning task of the purge pump is finished.

3-2-6. Purging in cooling

It is desirable to perform purging in cooling during operation. It is because non-condensing gas gathers in the storage
tank during operation. Purging can be performed to the main body when its temperature is low before the operation
of storage tank and main body.

However, if purging task is performed when the main body is hot after operation or during dilution operation, lots of
refrigerant vapor comes from the main body and goes into the purge pump, harming purge pump. As a result, refrig-
erant consumption increases.

3-2-6-1. Purging for main body in cooling

Purge for main body is performed usually when the pressure of main body is high in cooling or air gets into a main
body needing an urgent purge.

The air inside the main body gathers in the storage tank and purge tank automatically by the purging device. However
because the storage tank can not absorb completely the non-condensing gas, it is very helpful for the performance
and life of machine to practice purging for 20~30 minutes, 1~2 times per week through the main body.

If the pressure of main body is high, then the temperature of regenerator is getting higher, causing an abnormal con-

dition of “high temp. regenerator temperature high”, “concentration high” , etc.
Also, crystallization can occur easily due to the bad flow of absorption solution and the temperature of chilled water
won't get low easily. Purging for main body absorbs gas directly from inside by the purge pump and is discharged out

of the chiller. Thus refrigerant is consumed little by little but it has little influence to the operation.

< Purging for main body >

@ Put the purge pump into operation, open the purge valve
NO.1. And close the purge valve NO.1 when the scale of
pressure transmitter indicates less than 4mmHg.

®@ Open the purge valve NO.3 (main body).

(® Read off the Pressure transmitter to check the pressure
of main body.

@ Open the purge valve NO.1 to perform purging when the
pressure of pressure transmitter is more than the permit-
ted vacuum level.

® Close the purge valve NO.3 when purging for main body
is completed or the pressure of pressure transmitter is
less than the permitted vacuum level.

® Read off the pressure transmitter to verify if the scale in-
dicates less than 4mmHg.

@ Close the purge valve NO.1.

Stop the purge pump.

IN
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w
o

N
o
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O

Pressure of chiller inside (mmHg)

5 10 15 20 25 30 35 40
Room temp.(°C)

Figure 3-9. Permitted vacuum pressure curve
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3-2-6-2. Purging for storage tank in cooling

When the pressure inside the main body is high, absorption solution in the storage tank occasionally flows over
through the purge pump. Especially when the pressure of main body is more than 40mmHg, never open the storage
tank valve. If air gets in or pressure is high, then perform purging for main body first.

There is almost no loss of the refrigerant since the storage tank purge performs the task after collecting non-con-
densed gas and air inside the main body to the storage tank. Since gas gathers only during operation, and it is unable
to purge at once after collecting large amount , the gas cannot be collected after reaching a certain pressure. Purging
should be performed from time to time. (more than 1 time per day)

< Purging for storage tank >

@ Put the purge pump into operation.

® Inspect the purge pump.

® Open the valve NO.1

® Check if the scale of purge device pressure indicates less than 4mmHg.
® Close the valve NO.1.

® Open the purge valve NO.2(storage tank)

@ Check the pressure of storage tank with purge device pressure .
When the pressure is higher than the permitted vacuum level, then open the purge valve NO.1 to
perform purging.

Close the storage tank valve NO.2 when purging is done or pressure is low.

©® Check the purge device pressure after closing the strange tank valve No.2 and opening the valve No.1 if the stor-
age tank pressure is normal. When purging is done, check if the scale of purge device pressure indicates less than
4mmHg as soon as the storage valve is closed.

Close the valve NO.1. and stop the purge pump.

Purge valve No.3

Purge valve No.2

Purge valve No.1

Figure 3-10 Structure of purge unit
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< Simple purging when cooling>

@ Put the purge pump into operation and check the purge pump.

® Open the valve NO.1.

(® Check if the scale of purge device pressure indicates less than 4mmHg.
@ Open the valve NO.3.

® Check the pressure of main body with purge device pressure . Close the valve NO.3, if it is within the allowable
vacuum level. When the regular purging or purging is considered to be needed, perform purging for 10~20 min-
utes with the valve NO.3 opened.

® Close the valve NO.3, then check if the scale of purge device pressure is less than 4mmHg.

@ Open the storage valve NO.2 and perform purging for about 1~2 minutes.

Close the valve NO.2. (Perform purging until it is equal to the pressure of the main body, then close the valve.)
©® Check the purge device pressure becomes under 4mmHg.

Close the valve NO.1.

@ Check if the purge valves NO.1, NO.2, NO.3 all are closed.

@ Stop the purge pump.

Simple purging above is a simplified purging procedure when there is nothing wrong after checking before the start
of purge pump and performing regular purging. Follow the above simple procedure when performing a regular purg-
ing or a general purging. But under the high pressure in the main body, perform purging longer than 20 minutes until
it reaches the permitted vacuum level before operation.

And the simple purging of the above should not be used to get the precise pressure in the main body. It should be
measured through the normal procedure, that is purging of main body or purging for storage tank.

3-3. Long-term storage and parts replacement

When storing the chiller for a long term or repairing, store or repair with nitrogen gas charged.

3-3-1. Nitrogen (N2) gas charging
3-3-1-1. Nitrogen (N2) gas charging procedure

The devices when charging Nitrogen gas

(1) Nitrogen gas

(2) Pressure governor

(3) Pressure-resistant rubber hose (Pressure hose)
(4) Band

(6) Pliers (a kind of monkey spanner)

(6) Valve hand for service valves

(7) Valve hand for nitrogen gas

Purge valve No.3

Purge valve No.2

3-3-1-2. Rated pressure

Purge valve No.1

(1) Pressure for long term storing : 0.2~0.3kg/cm?G
(2) Pressure for leak test : 0.7~1.0 kg/cm?G

(3) Pressure for replacement of parts or others : Figure 3-11. The structure of the purge unit
about 0.1 kg/cm?G
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3-3-1-3. Procedure

@ Prepare nitrogen container and install a pressure governor.

®@ Connect the pressure-resistant rubber hose to the gas pressure governor and inject the nitrogen gas little by little
by opening the valve to purge out the air inside.

® Link the opposite end of hose to the service valve on the upper part of purge valve NO.1 (the lower part of service
valve for pressure transmitter connection) and tighten the band.

HSITON3

® Ensure that the purge valves of no.1, 2, 3 and the service valve connected are closed.
® Open the purge valve No.2.

® Open the service valve linked to the hose.

@ Inject nitrogen gas to inside of the main body little by little using the pressure governor.

Continue injecting nitrogen gas watching the pressure gauge. Close the service valve NO.2 linked to the hose and
the outlet valve of nitrogen container when gas reaches the rated pressure.

© Separate the rubber hose from the service valve and cover the service valve with cap.
Disassemble the pressure governor.

3-3-1-4. Caution

When finishing all of the procedure above, it is possible to do part replacement, leakage test or long-term storing. Be
careful when handling the nitrogen container since it is filled with the pressure of 120 kg/cm?G. Do not raise abruptly
the 1st and 2nd pressures of pressure controller in the nitrogen container. Otherwise it will force the pressure hose
to be pulled out of the service valve or the hose may explode. Never open the purge valve NO.1, 3 during the nitro-
gen charging task. Absorption solution can flow backward. When replacing parts, check for any leakage on the re-
placed parts after charging additional nitrogen gas while raising the pressure from the regulated pressure to the
pressure of leak inspection after replacing parts.

3-3-2. Discharging nitrogen gas out of main body

It explains the procedure to discharge nitrogen gas charged inside for leakage checking or other purpose. Rated pres-
sure: Air pressure (0 kg/cm?G) on the pressure gauge in the regenerator.

3-3-2-1. Procedure

M Open the purge valve NO.3.

@ Open the service cap and discharge nitrogen gas inside the main body until the pressure goes down to air pres-
sure.

® Close the service valve when the pressure gauge of regenerator indicates air pressure.
@® Close the purge valve NO.3.
® Close the service valve and close the cap.

3-3-1-3. Caution

Never open the purge valves NO.1, 2 while discharging nitrogen gas. Operate the ventilation fan while discharging for
better exhaust. When the exhaust is poor in an airtight space, suffocation can occur due to the lack of Oxygen.
And after discharging nitrogen, normal vacuum state should be made by purging to enable cooling or heating opera-

tion. Otherwise, that is, if the machine is operated under air pressure state with no purging after discharging nitro-
gen, it will cause crystallization or HIGH. TEMP REGENERATOR PRESSURE HIGH and other problem.
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3.4. Repairing and maintaining water system

3-4-1. Water quality control of chilled water and cooling water

If bad quality water is used in the chiller, it will produce scale in the tube lowering the performance and efficiency of
the chiller and further cause corrosion and rupture, finally shortening the life of machine. Water quality control and
regular inspection on the heat transfer tube and tube cleaning are needed.

On the other hand, if make-up water of cooling water is mixed with purified water or the cooling tower is installed in
an air polluted place around chimney, water quality will be getting worse. Especially when concrete heat reservoir is
used, bad scale will be caused by compounds of calcium. Be very cautious of this.

1. The standard of cooling water quality

Cooling water Chilled/Hot water Trend
Category Circulating Make-up Circulating Make-up Corrosion Scale
cooling water water Chilled/Hot W. water Production
PH (25°C) 6.5 ~8.0 6.5 ~8.0 6.5 ~8.0 6.5 ~8.0 O O
Conductivity (25°CuS/cm) below 800 below 200 below 500 below 200 (0]
M Alkaline (PPM) below 100 below 50 below 100 below 50 @)
° Total Hardness (PPM) below 200 below 50 below 100 below 50 @)
<_f\33 Chlorine ion CI” (PPM) below 200 below 50 below 100 below 50 O
g Sulfate ion SO4% (PPM) below 200 below 50 below 100 below 50 O
g Fe (PPM) below 1.0 below 0.3 below 1.0 below 0.3 O @)
@ Sulfide ion SZ” (PPM) No detection | No detection | No detection | No detection O
Ammonium ion NH4*(PPM) below 1.0 below 0.2 below 0.5 below 0.2 O
Silica SiO2 (PPM) below 50 below 30 below 50 below 30 @)
Free carbonic acid (PPM) 3 3 10 10 O

(Note 1) As any of items in the table has a large influence on inclination of scale or corrosion, if any item is over the
standard value it will increase the possibility of scale or corrosion, a regular inspection is required.

(Note 2) Available water quality varies depending on the chemicals used for water handling, thus consult with a com-
pany specialized in water handling to perform water quality control at regular intervals with a proper stan-

dard.
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2. Example of water treatment

Even though make-up water for cooling water lies within the water quality standard value, water quality gets worse
when circulated cooling water is condensed. Therefore water treatment is needed as below. Refer to the Figure
below for water handling considering that the level of the water treatment depends on chilled water or hot water
state. In particular, be very cautious when using concrete heat reservoir.

@ Blow-down
Regular or continuous blow-down

HSITON3

Blow-down based on the conductivity analysis
®@ Anticorrosive injection
® Algicide injection (slime control)
@ Necessary troubleshooting on the basis of regular water analysis

Open the water tank of chiller regularly, check for the contamination of the heat transfer tubes and clean it if
needed.
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X\©
I e ——
130~ \c°“ I ———
120 eo&“’e When scale is accumulated up to 0.6mm in the tube,
0 \(\deas cooling power goes down to 76% and the chilled water
100 . temperature rises up by about 2°C. And fuel consump-
L D ! ter temp i o 0
5 Se d wa — tion ratio increases by 25%.
4 Ch,//,-,f;“-::ase Oof = |ncreas® of chille Y ©
3 SPacit,
2r——— T I [ I I RE——
1 [ ——
(0]
1 2 3 42 1 s 6 7 8 9 10x10
Fouling factor (m?. h- c/kcal)
| | | | | | | | | |

0.2 04 0.6 0.8 10 12 Scale thicknes (Mmm)

Figure 2-20 Water treatment

3-4-2. Water quality control for long-term stoppage

When chilled water, cooling water and hot water are not circulated for a long period, refer to the principle below for
water quality control.

1. Cooling water system
Make it a rule to fill the machine to the full in storing cooling water system.
But in case cooling water in machine is in danger of being frozen, dry the inside of the

tube (water tank) to store. It needs special attention since the valve operations for opening and closing are different
for the full water storage and the drying storage.

*When machine inside full water storage
@ Discharge the water circulated during operation through the drain pipe.

® Add anticorrosive.
- Check the amount of water and add a proper amount of water according to the mixture ratio.

® Fill the piping with fresh water.
@ Operate the cooling water pump for a while to mix anticorrosive evenly.

® Close the inlet/outlet valves of cooling water.(cut-off valves of equipment side piping).
Drain some of cooling water and release the pressure of cooling water inside the absorber by opening the cooling
water drain valve of the chiller side.
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* When machine inside drying storage
- Clean inside of the tube and form an anticorrosive film before drying storage.
@ Discharge the water circulated during operation through the cooling water drain pipe.
@© Clean inside of the tube to remove scale and slime.
- Perform a chemical cleaning in addition when the mechanical cleaning is not sufficient.
® Clean inside of the tube thoroughly, inject anticorrosive and fill it with water.
@ Operate the cooling water pump for more than 30 minutes to mix anticorrosive completely.
® Discharge water, open the cooling water drain valve and store it with the drain valve opened.

2. Chilled water system
The machine inside full water storage is a rule.

3-4-3. Measures for winter season

Various measures are needed to prevent freezing when the surrounding temperature of chiller goes below 0°C. Keep
on the heating operation (use the scheduled operation feature in MICOM to operate the chiller at specific time inter-
vals) or keep the chilled water pump working to prevent freezing. In case of drying storage for cooling water system,
keep the cooling water drain valve opened to fill the water tank from condensed water or others, to prevent freezing.
In case of full water storage for cooling water system, anti-freezing solution should be used. However, since the facil-
ity condition depends on the site, consult with the service center for further information.
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4. CONTROL SYSTEM

4-1. Components and major parts of control panel
4-1-1. Controller

HSIT9ON3

7 inch LCD equipped HMI is constructed in a graphic form. There are run/stop key, manual opera-
tion keys for the control valve and purge valve and the run/stop key for combustion, absorption

H MI pumps No.1 and No. 2, refrigerant pump and purge pump. In the screen shown below, there is
‘function key' which changes function depending on the current screen, allowing access to the
lower level items.

(2|RrRX RE232
(3| 6No

(1] 26v
(2|rTX+

DISPLAY <> MASTER

G
(&

RTX=
GND

Mas input control

L] .

13

ABSO PUMP 1
ABSO PUMP 2
REFR PUMP

PURGE PUMP

PURGE PUMP xu- u u

— =] Q 1 ©®
RS232
D 1PORT CPU

= RE485 SDRaM || soram o~

COLOR LCD LFORT (32MME) (32MB)

BUFFER

POWER FLASH FLASH

{1MB) (64MB)
o) o

° |

KEY & LED layout
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Master Master board and slave board are identical in hardware. It can be used as either master or
slave by setting the DIP switch. (SW4 OFF: Master, ON: Slave). There are Analogue input/out-
ISI put, digital input/output and communication connections of RS232 and RS485 for the user’s
ave convenience,
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Controller system block diagram

Master, slave, HMI, Relay boards communicate via RS485. On a master/slave board, there are analog inputs
(temp.12 channels, 4~20mA current 10 channels), analog outputs (4~20mA current 4 channels), digital inputs (20
channels), and digital outputs (16 channels). Relay board controls the control valve.
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Control Panel
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MCCB

Magnetic
Contactor

Relay Board

Thermal
Relay

Power Terminal

Aux. Relay

Buzzer

Terminal Block

4-1-2. Other controlling parts

44&(4&!&41%&!4&

==t i3

Transformer

Fuse

Slave board

Noise Filter

Fuse

Level Relay

Master Board

** The above configuration may be changed according to the improvement of design, model or user convenience.
Thus, please refer to the approved drawings for details.




4-1-3. Optional parts related to controller

BACnet Converter

LG's controller basically supports Modbus communication protocol.
If the higher level communication protocol is BACnet, you need to apply a separate BACnet converter to the protocol

conversion.

49

Communication converter is installed inside the control panel. Please refer to the following table for the meaning and

description of each lamp.

PR LD IE%I;':IZ%
Protocol Converter
Muodel: BIU- 1000
152mm N3mm I',mll‘vllclrd 14292 ERX
BACnet AXZ32 BLK
Products Series ®e
522;-1 A" nAo DI(:i'ITHL
Y
A 4 o
¢ >
! T7Tmm !
LED Name State Description
TX 485 Flashing Normal data communication with MICOM
RX 485 Off Error, Check communication line
TX 232 Flashing Normal data communication with BACnet
RX 232 Off Error, Check communication line
Flashing every second | Board finished Power-on test, and in normal operating
RUN
Maintaining On/Off Error. Press the reset button or turn power off & reboot.
ETX
ELK is always on when LAN cable is connected.
ERX LED on at Ethernet Line | ERX flashes on data reception.
ETX flashes on data transmission.
ELK

HSITON3
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4-1-4. Absorption solution pump #1 inverter

Inverter Panel

Interface Terminal Inverter PCB
Module |. Block [ ;-

Cooling Fan

Setting of rated current for an absorptions solution pump

The rated current for an absorption solution pump should be set correctly to be able to run the absorption solution
pump normally.

It is possible to set the rated current for an absorption solution pump 1 using the ‘DIP_SW" on the inverter PCB.
Please set the pump capacity referring to the followings.

D ———

<Inverter PCB> <DIP_SW>
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Setting of rated current for an absorption solution pump
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/\ CAUTION

The product will run normally once the Dip S/W is set according to the pump rated current.
If the rated current for the pump is set wrong, it can cause an abnormal noise of motor, vibration and damage
Check always for the correct set of the capacity before applying power.
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4-2. Basic control algorithm

Unique P(proportional), I(integral), and D(differential) algorithms are applied to cooling water temp. control, and com-
pared to the existing method, it enables optimal control by minimizing time to approach the target value, and mini-
mizes the remaining deviation, under-shoot and over-shoot during initial start-up and automatic/manual conversion of
control valve operation.
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LG’'s New Control
Algorithm

General Control
Algorithm

Soft Loading
e Approaches to the control target value with Soft start-up

e Eliminate unnecessary abnormal stop caused by the rapid valve opening phenomenon occurring in the start-up pe-
riod.

Advanced Control

e Realization of high precision control by the advanced high class control algorithm development compared to the ex-
isting PID control method
e Prevention of Temp. Cycling due to Overshoot/Undershoot during the conversion from manual to automatic mode

¢ Intensive safety control
: By executing preventive control before chiller reaches abnormal stop point, unnecessary stops of the chiller are
minimized.



53

4-3. BMS Supporting feature

The basic communication protocol for the absorption chiller is Modbus protocol, which is compatible with the upper
level coommunication mode.
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Communication protocol support
e Communication method

- Basic: RS-485
¢ Protocol

- Basic: MODBUS

- Option: BACnet, TCP/IP

B

Multi-Drop

Serial to LAN
Converter RS-232cto RS-485

Converter

&

A set of converter can be connected up to 8 machines

ELL

4\‘

——f—

Procontrol Converter
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4-4. Controller screen (product functions)

Controller menu composition (user setting)

User setting

System Information

System information (output)

Account management

Operation mode setting

Check Input status

Cooling indication contact

Management No. 1

Chilled water outlet temp.

Check Output status

Remote selection display

Management No. 2

Check Timer

Chilled water pump operation

Management No. 3

Chilled water temp. P

Operation information
saving frequency

Cooling water pump operation

System setting password

Cooling tower fan

Operation time limit timer

Chilled water temp |

Communication address
(machine number)

operation (CF-ON)

Chilled water temp D

Communication speed

Ventilating
fan operation (F-ON)

Chilled/hot water inlet
temperature sensor

Auto run temp.
(set value +)(cooling)

Select language

Absorption solution pump #1
operation (A1-ON)

Chilled/hot water outlet
temperature sensor

Auto stop temp.
(set value -)(cooling)

Select the temperature unit.

Absorption solution pump #2
operation (A2-ON)

Cooling water inlet
temperature sensor

Anti-freeze
operation function

Select the pressure unit.

Refrigerant pump operation

Cooling water outlet
temperature sensor

purge pump operation

Anti- freeze operation temp.

Select the flux unit

Buzzer

Condenser refrigerant
temperature sensor

Display of operation status

Control valve upper limit

Screen brightness control

Absorption solution pump
forced operation

Regenerator temp.
Storage tank pressure

Purge unit pressure

Cooling water inlet temp.

Display of abnormal status

Chilled water flux sensor

Cooling water temp. P

System information (input)

External circuit power (stop)

Cooling water flux sensor

Cooling water temp. |

Ventilation fan interlocking

Operation of combustor

Remote temperature
setting signal

Cooling water temp. D

Remote operation signal

System information (Timer)

Absorption solution
pump inverter

Absorption solution pump #1
over current

Chilled water pump stop
delay timer

Ventilation fan interlock

Manual operation

Absorption solution pump #2
over current

Cooling water pump start
delay timer

Chilled water flow normal
contact

Refrigerant pump stop

Chilled water flux
normal contact

Flux vibration ignore timer

Cooling water flow normal
contact

Scheduled

Cooling water flux
normal contact

Absorption solution pump

Chilled water pump interlock

Chilled water pump

No. 2 operation delay timer

Cooling water pump interlock

operation setting interlock
Scheduled operation Cooling water pump
pattern setting (run) interlock

Check firing complete

Absorption solution
pump No. 2

Scheduled operation
pattern setting (stop)

Absorption solution
pump #1 state

Refrigerant pump
operation delay

Steam pressure sensor

Current sensor

Scheduled operation

pattern setting (temperature)

Absorption solution
pump #2 state

Diluted operation timer No. 1

Voltage sensor

Power sensor

Storage tank pressure alarm

Diluted operation timer No. 2

Hot water control valve

Refrigerant pump
over current

Diluted operation timer No. 3

Steam control valve

purge pump over current

Low combustion
operation timer

Hot water outlet temp.
sensor(80°C)

High temp. regenerator
flux low

Auto purge valve delay timer

Hot water inlet temp.
sensor(80°C)

High temp. regenerator
pressure high

Cooling water low
temperature check timer

Low temp. regenerator
temp. sensor

Firing compete

firing failure

Operation time for
crystallization prevention

Evaporator refrigerant
temp. sensor

Refrigerant pump operation

Purge pump operation

High temp. regenerator
flux low timer

Absorber diluted liquid
temp. sensor

Exhaust gas outlet
temp. sensor

Control valve#1

Control valve#2
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Controller menu configuration (System setting)

Control information
setting

Safety control setting

Sensor calibration

Sensor setting

Control calculation
frequency

Soft loading frequency

Chilled/hot water
inlet temperature sensor

Storage tank pressure sensor

Control temperature
dead band

Soft loading valve output

Chilled/hot water outlet
temperature sensor

Chilled water flux sensor

Select model

Select chilled water control

Cooling water inlet
temperature sensor

Cooling water flux sensor

Operation time limited use
setting

Set value automatic limit

Cooling water outlet
temperature sensor

Remote temperature
setting signal

Control valve control dead
zone

Select power failure opera-
tion

Condenser refrigerant
temperature sensor

Steam control valve

Cooling tower PID calculation
cycle

High temperature regenera-
tor high temp. control

Regenerator temp.

Absorption solution
pump #1 inverter

Select soft loading

Dilute start after power
restoration

Preventing restart
after power restoration

Storage tank
pressure sensor

Steam pressure sensor

Timer setting

Chilled water pump
stop delay timer

Select control valve

Chilled water flux sensor

Current sensor

Cooling water flux sensor

Voltage sensor

Cooling water pump
start delay timer

Control calculation setting

Remote temperature
setting signal

Power sensor

Flux vibration
ignore timer

Inverter control 1

Hot water outlet
temp. sensor(80°C)

Offset setting mode

Absorption solution pump
No. 2 operation delay timer

Inverter control 2

Hot water inlet
temp. sensor(80°C)

Control valve minimum

Refrigerant pump
operation delay

Inverter control3

Low temp. regenerator
temperature sensor

Control valve maximum

Cooling water low
Temperature check timer

Inverter control 4

Evaporator refrigerant
temperature sensor

Control valve AD value

Operation time for
crystallization prevention

Inverter control 5

Absorber dilute solution
temperature sensor

Min. value setting /
Max. value setting

High temp. regenerator
solution low timer

Inverter control 6

Exhaust gas(drain)
temperature sensor

Max. heat capacity control 1

Steam pressure sensor

Setting of abnormal
condition

Max. heat capacity control 2

Current sensor

Chilled water
temp. lower limit

Regenerator temp. high

Cooling water temp. low

Max. heat capacity control 3

Voltage sensor

Max. heat capacity control 4

Power sensor

HSITON3
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Controlling of menu and the names of control panel part
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2014-10-2

Control Valve
Ent.Ch.W.
Leav.Ch.W.
Ent.Cond. W
High. Temp. Gen.
Low. Temp. Gen.
Steam Drain
Inv. Freauency

Max input control

Run/stop key

Status display |

FIRE VALVE

ABSO PUMP 1 son [OFEN  CLOSE
ABSO PUMP 2
PURGE PUMP
REFR PUMP ALY
RUN  STOP
PURGE PUMP L

The display device of the control unit for the absorption chiller is composed of the basic screen where the current
condition of the chiller can be checked, the main menu that provides user’s convenience such as user'’s setting and
error/warning information, and the system menu where sensor settings and system related settings can be made.

0%
14.7C

8.4T
35.3T | 7" Color wide LCD
118.6C
62.4T
62.5C
30.9H2

Menu control key

Alarm lamp (Yellow)

ol valve operation key

e pump operation key

/\ CAUTION

Do not operate controller with a sharp object.
It may cause controller damage.
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Name of the control part

Name / Explanation

HSITON3

LCD screen

It is the LCD screen displaying the operation information and the status of the chiller in text (Korean, English and Chi-
nese) or graphical animation.

Menu Control Key

These are keys to select the menu on the screen such as selection of sub-menu and operation conditions. The func-
tions keys at the bottom screen change depending on the selected mode.

Control valve manual control key

It opens and closes the control valve manually. Manual control of the control valve is possible only when the " Control
valve Manual" lamp is on. Open/Close keys operate only while pressed.

Purge pump manual control key

It is the key to operate the purge pump manually run/stop. It is manually operable when “purge pump manual” indi-
cator lamp is ON, and it runs when RUN button is pushed.

Alarm Lamp

It is activated on the condition of abnormality or cautious status. If this is activated, an alarm message explaining the
status is displayed on the message line. When alarm is activated, Cancel key is also displayed with buzzer sound. If
the Cancel key is pressed, the buzzer sound will stop as the Cancel key disappears.

And If the cause of the abnormality is taken care of, the message will also be disappeared.

Run/Stop key

It is the key to run or stop the chiller. To activate this button, it should be pressed for more than 1.5 seconds. During
the chiller operation, “Run” lamp is on, and when stopped, “Stop"” lamp is on.

Status Indicating Lamps

These display the status of operation of the chiller and the devices attached on the chiller such as oil pump, oil heater
and the flow condition of chilled & cooling water and the indicating lamps will be turned on when operating oil heater
or pump.
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E Name of display part on Color LCD
)
C
2]
I

1. Selected operation method display 3. Selected operation mode display

2. Selected chiller type display \ 4. Current time and menu display

D_STEAM | LOC. 5. Current status display

5. Current status display Control Yalve 0% /
Ent.Ch.W. 14.7¢C

Leav.Ch.W. 8.4C
Ent.Cond. W 35.3%¢
High. Temp.Gen. 118.67C
Low. Temp. Gen. 62.4C
Steamn Drain 62.5T
Inv.Frequency 30.9Hz

7. Message display

6. Key menu bar

Max input control /

1. Selected operation method display

There are Local, Schedule and Remote modes selecting chiller operation method. That is, Local is to operate the
chiller at the local place where the chiller is, Schedule to operate on the scheduled time and Remote to operate in
a remote place. It indicates the current operation mode on the screen.

2. Selected chiller type display

Chiller type can be selected among CH_60, CH_80, D_Steam, S_Steam and HWATER.
(When one is selected, it automatically resets, and changes to the selected chiller mode.)

3. Selected operation mode display

Absorption chiller's operation mode is either cooling mode or heating mode, and when it is in the cooling mode, it
is indicated as '"COOLING" only, and when it is in heating mode, it is indicated as "HEATING’ only.
(Refer to user setting and control mode setting in the main menu.)

4. Current time display
It displays current day, month, year, hour and minute information.

5. Current status display
It displays current operation temperatures, pressures and other current status information of the parts.

6. Key menu bar
It displays the functions of menu control keys.

7. Message Display
It displays Run/Stop, operation condition, abnormality/caution, etc.
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Basic screen

It is the screen displaying input value and calculated output status value of each sensor attached to the main body of
the chiller. When the controller’'s power is on, it is displayed as the default screen initially.

HSITON3

1. Main

% Route : Press key.
D_STEAM | LOC. CooL MAIN 2014-10-20 / 17:54:58

Control Valve 0%
Ent.Ch.W. 14.7C
Leav.Ch.W. 8.4C
Ent.Cond. W 35.3C
High.Temp.Gen. 118.6C
Low. Temp.Gen. 62.4C
Steamn Drain 62.5T
Inv.Frequency 30.9Hz

Max input control
MENU

"It shows the animation screen and the related data of the entire chiller. '

2. Evaporator

% Route : Press key.

D_STEAM LOC. COOL EYAPORATOR 2014-10-21 / 09:02:04

Control Valve 0%
Ent.Ch.W. 9.27¢
Leav.Ch.W. 8.5
Leav.Ch.W.Set 7.0C
Auto Run Set 6.0
Auto Stop Set 55T

MAIN ] . COND. LOGDATA MENU

" It shows the animation screen and related DATA of the evaporator.'
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WM 3. Condenser

Z N

@) X Route: Press key.

L

wn

I

D_STEAM LOC. COQOI ( ) ] 10-21 / 09:04:46

Control Valve 0% |
Ent.Cond. W 35.3% |
Low. Temp.Gen. 81.6T |
Condenser 20.6C |

MAN | EvA.  [EECOXORNN G | LOGDATA | MENU

‘It shows the animation screen and the related data of the condenser.'

4. Regenerator

% Route : Press key.

D_STEAM LOC. COOL GENERATOR 2014-10-21 / 09:06:18

Control Valve 0%
Leav.Ch.W. 8.47T
High. Temp.Gen. 110.9%C
Steam Drain 62.3C

LOGDATA MENU

" It shows the animation screen and the related data of the regenerator.’
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5. History

% Route : Press key.

HSIT9ON3

D_STEAM LOC. COOL LOGDATA 2014-10-21 7 09:08:46
Chiller Run 2 | Run Data
Hours 8 1.2014-10-21/08:36:26:Stop

2.2014-10-21/08:36:25:Main board reset

3.2014-10-21/08:36:25:Low shell pressure high

Hours 0 4.2014-10-21/08:35:57:Power off
5.2014-10-21/08:35:17:Stop

=

Purge Pump Run

ABS Pump Run 2
Hours 8 Error Data
: 1.2014-10-21/08:36:25:High-temp gen. pressure high
Refrig. Pump Run 2 . .
- 2.2014-10-21/08:35:16:High-temp gen. pressure high
ours

3.2014-10-21/08:33:35:High-temp gen. pressure high
4.2014-10-21/08:32:21:High-temp gen. pressure high
5.2014-10-21/08:25:02:High-temp gen. pressure high

" It shows operation information and error history data.'

6. Menu

% Route : Press key.

D_STEAM| LOC. | cooL MENU 2014-10-21 / 09:10:04

USER SET SYSTEM SET
ABNOBMAL CONDITON SET |
MANUAL CONTROL SAFETY CONTROL SET |
SCHEDULE RUN SET TIMER SET |
SYSTEM INFORMATION CONTROL OPERATION SET |
LOGIN MANAGEMENT | SENSOR SET |
CONTROL INFORMATION SET | SENSOR OFFSET |

Stop

I S S T

" It shows the menu screen.'
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E Screen display item list

® : ltem available to display

C

% Chiller-haeater Chiller
No Display item Display Range _ _ Double | Single Remark

Cooling | Heating offect | effect
1 Chilled water inlet temperature -40~140°C v/ V/ (60) v
2 Chilled water outlet temperature -40~140°C Vi \/ (60) v v
3 Cooling water inlet temperature -40~140°C vV v Vi
4 Cooling water outlet temperature -40~140°C NG v Vi
5 Condenser refrigerant temperature -40~140°C v/ v v
6 High temp. regenerator temperature 0~399.9°C Vi N v v Note 2.
7 Hot water inlet temperature -40~140°C \/ (80) N Note 1.
8 Hot water outlet temperature -40~140°C V/ (80) N, Note 1.
9 Low temp. regenerator temperature -40~140°C NG N
10 Evaporator refrigerant temperature -40~140°C NV, v v Option
11 Absorber dilute solution temperature -40~140°C Vv vV v Option
12 | Exhaust gas temperature Vapor drain temperature 0~399.9°C N v
13 Storage tank pressure 0~760mmHgA NG v Vi Option
Purge device pressure 0~750mmHgA NG N v Option

" Remote temperature setting 0~5°C(Cooling) V V Option
15 0~ -10°C(Heating) v
16 Current 0~1999A N N v v Option
17 Voltage 0~9999V Vi N v v Option
18 Power 0~9999KW Vv V Vv v Option
19 Chilled water flux / Hot water flux 0~3000m%/h NG v v Vi Option
20 Refrigerant flux 0~3000m?%/h N v Vv NG Option
21 Control valve 0~100 % N v v v
22 Control valve 2 0~100 % V Vv vV Back-up
23 Absorption solution pump inverter frequency 0~60.0 Hz N N N N Option
24 Control valve 1 output (Air pressure type) 0~100 % N Option

* Option : It is the item that is installed separately or customized in the production of the unit according to user'’s re-
quest. It may be modified upon the factory shipment or by an LG certified personnel.

Note

1. For single effect utility medium hot water, it is applied as standard, for single effect utility steam, it is applied as
option.
2. It is displayed as the temperature of regenerator in the signle effect utility chiller.



63

Main menu

Main menu basically has “user’s setting” and “system setting” as shown in the following figure.

HSITON3

- Users can set user’s setting, interlock operation setting, reservation operation setting and system information.

- Account management, sensor calibration, control information setting, abnormal condition setting, safety control set-
ting, timer setting, control calibration setting and sensor setting, can only be set by system manager with password
input.

1. Menu screen

% Route : Press key.

D_STEAM LOC. COOL MENU 2014-10-21 / 09:10:04

USER SET SYSTEM SET
ABNORMAL CONDITON SET |
MANUAL CONTROL SAFETY CONTROL SET |
SCHEDULE RUN SET TIMER SET |
SYSTEM INFORMATION CONTROL OPERATION SET |

LOGIN
After moving by the buttons when an item is selected, it

CONTROL brings to the sub-menu.

R (oo I

4T —_——————_—————_—

——— e ———

/|

When ‘SELECTION' key is selected, it brings to the se-
lected menu screen. When 'END’ key is selected, it brings
to the basic screen.
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e Main menu category detalil

Displayed items

Usage

USER'S SETTING

It is the menu for users to set values required for chiller operation such as control
target temperature, PID value, etc.

MANUAL OPERATOIN

It is the menu where the manual operation of the refrigerant pump is enabled.

SCHEDULED It is the menu to set time for chiller to automatically start/stop at the designated
RUN SETTING time and the temperature for each time period.
SYSTEM It is the menu to check the overall system information such as input/output timer
INFORMATION operation check, version check, present time, operation information saving cycle,
communication address, communication speed, language setting or type selection.

ACCOUNT It is the menu to change password and management number
MANAGEMENT 9ep d '

CONTROL

INFORMATION SETTING

It is the menu to set the most basic information in the chiller operation.

ABNORMAL
CONDITON SETTING

It is the menu to set abnormal stop conditions of the chiller.

SAFETY CONTROL
SETTING

It is the menu to set categories related to safety control to prevent abnormal
stops during operation.

TIMER SETTING

It is the menu to set the timer for the major sequences.

CONTROL CALC. SETTING

It is the menu to set the categories that is used in the calculation of inverter and
max. heat capacity.

SENSOR SETTING

It is the menu to set 4~20mA sensor setting and control valve.

SENSOR CALIBRATION

It is the menu to calibrate each sensor.




2. USER’S SETTING

— IR N — I

D_CHB60 Local Cooling User’s setting 2012-11-13 / 20:51:28

Run mode setting
Control mode setting
Chilled water outlet temp
Chilled water temp P
Chilled water temp |

Olailladd A n

Cooling water inlet temp 32.0°C

Cooling Cooling water temp P 4.0°C
7.0°C Cooling water temp | 0 sec
4.0°C Cooling water temp D 0 sec

800 sec

4N

You may change the set value
when the menu to set is selected
by the @ button.

Anti-freeze run t

Control valve u

o -

@ Button explanation is changed as above.

The usage is the same as the ‘The setting
screen of the password'.

3.
- Ty
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User's setting

Operation mode setting screen consists of the menu for selecting the operation mode of Local, Timer, Reserved and
Remote, and operation type selection for Icing or Cooling. Note that, “operation mode selection” menu is displayed
only when Icing mode is set.

OPERATION MODE selection

e Local: To run and stop the chiller at the local site where the chiller is installed using Run/Stop switch on the con-
troller.

e Remote : To run and stop the chiller at a remote place like site office or automatic control panel using remote
Run/Stop signals(no voltage contact signals: switch, relay contact signals)

e Schedule: To run and stop the chiller automatically on the basis of the scheduled program by the user’s setting at
the ‘Scheduled operation setting’ that sets the time and temperature for the run and stop of the chiller at the con-
troller. (Refer to the “Scheduled operation setting”)

CONTROL MODE selection

This menu can be used when it is installed in a chiller manufactured for chilled and hot water with heating operation
available.

e Cooling: It is the chiller operation mode cooling at the room temperature(7~12°C).
e Heating: It is the chiller operation mode heating by hot water(60~75°C).

Other settings
It is the menu to set values needed for the chiller operation and its initial conditions.

Move to the category where to set by pressing MENU selection bar and SELECT key for selection. Then the menu
will be changed to arrows of; previous, next, down and up by which you can move to the item to set with the cursor
flashing.

Designate the digit by Previous or Next key, change the value by Up or Down key, and press SELECT key to set the
value.
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Setting display screen

<User's setting screen category>

Categorym Setting range Standard set value | Setting unit| Time possible to set
Operation mode setting LOSCc?flw/eRc?LTeoc}e/ Local - During stop

Chilled water outlet temperature 3.0°C~ 20.0°C 7.0°C 0.1 Note O
Chilled water temperature P 1.0°C~ 30.0°C 10.0°C 0.1 Always
Chilled water temperature | 0 sec.~ 3600 sec. 200 sec 1 Always
Chilled water temperature D 0 sec.~ 360.0 sec. Osec 0.1 Always
Auto run setting -5.0~5.0 -1 0.1 Always
Auto stop setting -5.0~5.0 -1.5 0.1 Always

Anti-freezing operation function Use / not in use Not in use 0.1 When cooling
Anti-freezing operation temperature 0.0~10.0 3 0.1 Note 1
Control valve upper limit 0~100 100 1 Always
Cooling water inlet temperature 10.0°C~ 50.0°C 32.0°C 0.1 Always
Cooling water temperature P 1.0°C~ 30.0°C 4.0°C 0.1 Always
Cooling water temperature | 0 ~ 3600 sec. Osec 0 Always
Cooling water temperature D 0 ~ 360.0 sec. Osec 0 Always
Chilled water inlet temperature 3.0°C~ 50.0°C 7.0°C 0.1 Note 2

* Note 0. Displays hot water outlet temperature when the chiller is heating.

Note 1. Available in cooling. Temperature can be set when using anti-freezing operation feature.

Note 2. Safety control setting when chilled water inlet temperature control is used.
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PID temperature control

Unique P(proportional), I(integral), and D(differential) algorithms are applied in controlling chilled water temperature.
Comparing to the existing method, it has optimized the control by minimizing time to approach the target value, re-
maining deviation and under-shoot and over-shoot during the initial start-up and automatic/manual conversion of vane
operation.

- Existing control method

Control amount

Target value /\ /\

- LG new P.I1.D control

It can be approached
to the target softly.

Control amount

Target value

1. Chilled water outlet temperature

It is the Menu to set chilled water outlet P.I.D control temperature during cooling operation. It is the set tempera-
ture that becomes the control target value in the PID control calculation. If it is set in Reserved operation mode,
this category will not be displayed.

2. Chilled water temperature P value (proportional)

It sets the proportional control range of P value which is used to control PID of the chilled water temperature dur-
ing cooling operation.

3. Chilled water temperature | value (integral)

It sets the integral control range of | value which is used to control PID of the chilled water temperature during
cooling operation.

4. Chilled water temperature D value (derivative)

It sets the derivative control range of D value which is used to control PID of the chilled water temperature during
cooling operation.

5. Hot water outlet temperature - Heating
It is the menu to set the control of the outlet temperature in heating mode.

HSITON3
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Cooling tower fan control

It is the operation method provided for cooling tower fan control for stable cooling water inlet temperature control.
Standard type provides start/stop function for 1 cooling tower fan connected to the chiller control panel.
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/\ CAUTION

Set after checking the specifications of the cooling tower fan motor maker.

If cooling tower is connected to the controller, check and set the possible number of operations per day and
times possible for reactivation of the cooling tower fan motor. If it is not set correctly, operation may stop due to
damage and overheating of the cooling tower fan motor.

Control valve upper limit
It is the function to limit the chiller load intentionally. It limits the opening of the control valve within the set value.

Freezing prevention operation function

It prevents freeze rupture during stop when the exterior temperature is low by operating the chilled water pump
below the set temperature of freezing prevention operation if the function is set under the condition of possible
freeze rupture.
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Manual operation

% Route : =—» | Manual Control = EEe

HSITON3

D_STEAM| LOC. | cooL MANUAL CONTROL 2014-10-30 / 13:17:34

Usage is the same as “2) User setting”.

e oo S10D o ____.

d Auto/Manual STOP RUN

It is the screen where the refrigerant pump can be operated manually.

Scheduled operation setting

% Route : VLN — Scheduled operation bl Select

D_STEM LOC. COOL MANUAL CONTROL 2014-10-30/13:17:34

Scheduled run pattern setting |1|2|3(4(5
I JIZIGMN 00:00 [Stop  03:00 Nov. 2011
! Temp 70T il e
2 Run 03:00 [Stop 06:00 SlElIE S M T wed | Th Fi | sat
Temp 7.0 un on ue e u rl a
Run 06:00 |Stop 09:00 1 2 3 4 5
3 Temp = 7.0 ofel®]®|*
Run 03:00 |Stop 12:00 6 7 8 9 1w |11 |z
: Temp = 7.0%c *f*l®|®|*
Run 12:00 |Stop 15:00 13 |1a |is |1 [17 |18 |19
5 Temp 7.0¢C bt Il
slalslle 20 21 |22 |23 |24 |25 |26
Usage is the same as “2) User setting”. <le = 1 e
R 21700 |Stop 2360 |
s | o

I S
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r D_STEM LOC. COOoL MANUAL CONTROL 2014-10-30/13:17:34
n
I Scheduled run pattern setting | 1|23 [4|%
)
] Tomp — LIE ] Nov. 2011
Run 0300 [Stop  D&DD
2 emp 70¢ . sun | Mon | Tue | wed| Thu| Fri | sat
Run Mein [Stop  (Krmm 1
2 Tomp 7% s le|e|e|e i
Run _ [FEM@ |Stop  iiim z |2 |« |5 |68 [* |[e
A Temp 78T LA AL AL AL ] i 5
Run 1200 | Stop 1 [] [T7] 1] [F3 Lk | 14
5 Temp L. = el el 2
Run___ 1M |Stop  iicim B E EED
] Tomp 7%, EILAEIE ] | i
Run 100 |Stop  2ii0m C=) = = [z |m=
¥ Temp J'.Il-t bl I
g [Bun__ 21208 |Stop  #xe0 - “ T
Temp T
. | [ 3 v F Y Select End

' Please refer to the example) for the setting.'

Example)

@ 8 patterns for scheduled operating are available. (Setting values of run/stop time, temperature and current)
@ Pattern applications are classified to total of 5 types.

(® Select the day for scheduled operation in the calendar screen, and select one out of the “5 types”.

» Explanation for setting scheduled operation for the example
M 2009. 8. 1: 06:00 RUN /09:00 STOP, 09:00 RUN/ 12:00 STOP
® 2009. 8. 9: 06:00 RUN / 09:00 STOP, 09:00 RUN/ 12:00 STOP
12:00 RUN/ 15:00 STOP, 15:00 RUN/ 18:00 STOP
You can set run/stop time, day, and control temperature in each step.
Confirm whether the current day and time are correct at the User’s setting page.




7

System Information

% Route : VD — System Information gl Select

HSIT9ON3

D_STEAM| LOC. | cooL SYSTEM INFORMATION 2014-10-30 / 13:26:47
INPUT STATUS Data Saving Period 300Sec

QUTPUT STATUS Commnication ID 1
TIMER CHECK Baud rate 19200
|’ — Software ver. \| Eotane
1 DISPLAY v1.101 1 Temperature Unit T
1 MASTER  v5.101 1 -
1 SLAVE1  v5.101 | Pressure Unit kg /car
1 1
-PCB Temp LCD Backlight 7
MASTER 21.5T
SLAYE1 23.7C Year 2014 | Mon 10 | Day 30
Hour 13 Min 26 | Sec 41

Stop

I S ) Sl T T

It is the screen displaying the version of the program (Master, Slave and Display) applied to the controller. The “Pro-
gram version number” is displayed here for the follow-up management, and it is useful when an error occurred in the
controller.

e Year, month, day, day of week, hour, minute, second
It is the place to set the date and time. They will be the standard for information save time, problem/caution occur-

rence time and scheduled operation time. It is the time that will be the standard for controller operation. Thus,
please check if there is any deviation with the current time and correct if there is.

e Run information saving frequency
It is the menu to set the frequency for saving the running information. Run information is the of sensor measure-
ment values displayed on the basic screen, and is saved on every set time during the chiller operation. However, an
error related information is saved immediately in the controller memory as soon as it occurs regardless of the sav-
ing cycle.

e Screen brightness adjustment

It is the menu to adjust LCD brightness. You can control the brightness of LCD by pressing up and down buttons.
Up to brighten screen and down to darken. Pressing ‘End’ key will end the screen brightness adjustment.

¢ Baud rate setting
e |t is the place to set the baud rate to one of 9,600bps, 19,200bps or 38,400bps.
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Check input status
It shows the status of the digital input port as ON (closed circuit) or OFF (open circuit).

It is the menu to check the status of the input signal contact connected to the control panel of the chiller. When
checking the digital input status, make sure to check the control circuit diagram so as other signals not to be con-
nected to the controller’s input terminal.
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If the connections are mixed with other signal lines, the controller PCB may be damaged.

% Route : [LEY =»  System Information bl Check input status el Select
| D_STEAM| LOC. cooL | INPUT STATUS 2014-10-21 / 09:24:31
MASTER SLAVE
Exhaust Fan Interlock OFF Warning_Low Shell Pressure OFF
Remote Run Signal OFF Refrig. Pump Overload OFF
ABS Pump1 Overload OFF Purge Pump Owverload OFF
ABS Pump?2 Overload OFF High-Temp Gen. Loy Level OFF
Chilled W.Flow OFF High Temp Gen. High Pres. OFF
Cond.W.Flow Int OFF Fire Complete OFF
Chilled W.Pump Interlock OFF Abnormal Burner OFF
Lomd D Lo OFF Dafria Duwan Don arc
It moves to Main/Evaporator/Con- OFF [t moves to Input state -> Output state ->
denser/ regenerator screen. OFF Timer state screen.

Stop

<Digital Input display categories>

Display category Display state Contact action status Remark
Exhaust fan interlock ON/OFF Fan operation check: Circuit closed
Remote operation signal ON/OFF Remote operation check: Circuit closed

Absorption solution pump #1 over current ON/OFF Over current: Circuit closed
Absorption solution pump #2 over current ON/OFF Over current: Circuit closed
Chilled water flux normal contact ON/OFF Flux normal: Circuit closed
Cooling water flux normal contact ON/OFF Flux normal: Circuit closed

Chilled water pump interlock ON/OFF Pump operation check: Circuit closed

Cooling water pump interlock ON/OFF Pump operation check: Circuit closed

Absorption solution pump #1 state ON/OFF Pump operation check: Circuit open

Absorption solution pump #2 state ON/OFF Pump operation check: Circuit closed

Storage tank pressure alarm ON/OFF Pressure increase: Circuit open
Refrigerant pump over current ON/OFF Over current: Circuit closed
purge pump over current ON/OFF Over current: Circuit closed
High temp. regenerator flux low ON/OFF Regenerator flux low: Circuit open
High temp. regenerator pressure high ON/OFF Regenerator pressure high: Circuit open

Firing complete ON/OFF Firing complete check: Circuit closed

firing failure ON/OFF Burner normal check: Circuit closed

Refrigerant pump run ON/OFF Pump operation check: Circuit closed

purge pump run ON/OFF Pump operation check: Circuit closed
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Check output status

It displays the ON (=close) or OFF (=open) status of digital output port along with the analog output status. This
menu displays the output status by internal calculation in the controller, and it is composed to be able to check the
output result of the controller calculation. If the actual output status is different from the one in the menu, you should
check the status of controller 1/O board and its wiring.

HSITON3

% Route : BV =»  System Information bl  Check output status el Select

D_STEAM LOC. cooL | OUPUT STATUS 2014-10-21 / 09:27:46

MASTER SLAVE
Cooling Mode Status ON Refrig. Pump Run OFF
Remote Mode Status OFF Purge Pump Run OFF
Chilled W.Pump Run OFF Buzzer OFF
Cond. W. Pump Run OFF Run Status Lamp OFF
Cooling Fan Run OFF ABS Pump1 Run_Force OFF
Exhaust Fan Run OFF Abnormal Status ON
ABS Pump1 Run OFF External Circuit Power OFF
F
It moves to Main/Evaporator/Con- [t moves to Input state -> Output state ->
denser/ regenerator screen. Timer state screen.

V Stop

<Qutput display category>

Display category Display state Contact action status Remark
Cooling display contact ON/OFF When cooling selected: Circuit closed
Remote selection display ON/OFF When remote operation selected:
Circuit closed
Chilled water pump run ON/OFF When pump run: Circuit closed
Cooling water pump run ON/OFF When pump run: Circuit closed
Cooling tower fan run ON/OFF When fan run: Circuit closed
Ventilation fan run ON/OFF When fan run: Circuit closed
Absorption solution pump #1 run ON/OFF When pump run: Circuit closed
Absorption solution pump #2 run ON/OFF When pump run: Circuit closed
Refrigerant pump run ON/OFF When pump run: Circuit closed
purge pump run ON/OFF When pump run: Circuit closed
Buzzer ON/OFF When buzzer alarms: Circuit closed
Operation status display ON/OFF When in operation: Circuit closed
Absorption solution pump forced operation ON/OFF When forced operation: Circuit closed
Display of abnormal status ON/OFF When abnormal occurs : Circuit closed
External circuit power ON/OFF External circuit power: Circuit closed
Combustor run ON/OFF When combustor run: Circuit closed

= ON : Relay Close, OFF : Relay Open
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Timer status check
It displays the operation status of various timers calculated in the controller.
This menu is designed for easier view of the operation status. In this menu, you cannot set the timer.
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% Route : V[P =3  System Information — timer check [l Select

Ch.W.Pump Stop Delay 0Sec Dilution Timer #1 0Sec
Cond. W. Pump Run 05ec Dilution Timer #2 0Sec
Flow Chattering lgnore 05ec Dilution Timer #3 0Sec
ABS Pump2 Run 05ec Low Fire Run 0Sec
Check Fire Complete 0Sec Check Ent. Cond. W. Temp 0Sec
Refrig. Pump Run Delay 0Sec Preventing Concentration 0Sec

Low Level_High Temp Gen. 0Sec

It moves to Main/Evaporator/Con-
denser/regenerator screen.

e o e e LD e e

<Timer display categories>



Sensor Calibration

Each sensor value can be calibrated. The calibration set boundary is -5~5°C for temperature, -2kg/cm?~2kg/cm? for
pressure, -50m3/h~50m3/h for flow rate, -200~200A/V//KW for current, voltage, and power.
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% Route : [VELEN —> Sensor calibration —_— Selection
[0 STEAM| LOC._ | COOL | SENSOR OFFSET _2014-10-21/ 05:52:05 |

Entering Chilled W. Temp S | EEEIE SENSOR OFFSET(SLAVE1) '

Leaving Chilled W. Temp Se 0.0C

Entering Cond. W. Temp 0.0C

Leaving Cond. W. Temp 0.0C

Cond. Temp 0.0

High-Temp Gen. Temp 0.0C

Low Shell Pressure OmmHg

PurgeDev.Pres. OmmHg

Chilled W.Flow Sensor ot /h

Cond. W. Flow om/h

Remote Temp Set 0.0 :

I S S T
<Sensor off-set calibration categories >
Setting range
No Set category Chiller Chiller | Default | Remark
Cooling Heater Double Single |value / unit
effect effect

1 | Chilled/hot water inlet temperature | -5.0~5.0 X -5.0~5.0 | -5.0~5.0 0.0°C
2 | Chilled/hot water outlet temperature | -5.0~5.0 X -5.0~5.0 | -5.0~5.0 0.0°C
3 Cooling water inlet temperature -5.0~5.0 X -5.0~5.0 | -5.0~5.0 0.0°C
4 Cooling water outlet temperature -5.0~5.0 X -5.0~5.0 | -5.0~5.0 0.0°C
5 | Condenser refrigerant temperature -5.0~5.0 X -5.0~5.0 | -5.0~5.0 0.0°C
6 | High temp. regenerator temperature | -5.0~5.0 | -5.0~5.0 | -5.0~5.0 | -5.0~5.0 0.0°C
7 Low shell Pressure pressure -50~50 -50~50 -50~50 OmmHgA Option
8 Purge device pressure -50~50 -50~50 -50~50 -50~50 OmmHgA
9 Chilled water flux -50~50 -50~50 -50~50 -60~50 O0cm?®/h Option
10 Cooling water flux -50~50 X -50~50 -50~50 Ocm@/h Option
11 Remote temperature setting -5.0~5.0 | -5.0~5.0 | -5.0~5.0 | -5.0~5.0 0.0°C
12 Hot water inlet temperature X -5.0~5.0 X -5.0~5.0 0.0°C
13 Hot water outlet temperature X -5.0~5.0 X -5.0~5.0 0.0°C
14 | Low temp. regenerator temperature | -5.0~5.0 | -5.0~5.0 | -5.0~5.0 X 0.0°C
15 | Evaporator refrigerant temperature -5.0~5.0 X -5.0~5.0 | -5.0~5.0 0.0°C Option
16 | Absorber dilute solution temperature | -5.0~5.0 | -5.0~5.0 | -5.0~5.0 | -5.0~5.0 0.0°C Option
17 Exhaust gas temperature -5.0~5.0 | -5.0~5.0 | -5.0~5.0 X 0.0°C
18 Steam pressure -2~2 2~2 Okg/cm? Option
19 Current -200~200 | -200~200 | -200~200 | -200~200 0A Option
20 Voltage -200~200 | -200~200 | -200~200 | -200~200 oV Option
21 Power -200~200 | -200~200 | -200~200 | -200~200 OKW Option

HSITON3
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Control information setting

This is the place to set values related to safety control of the chiller.

Move to the category where to set by pressing MENU selection bar and SELECT key for selection. Then, the key
MENU will be changed to Previous, Next, Down and Up arrow by which you can move to the item to set where the
cursor is flashing. Then designate the digit by Previous and Next key, change the value by Up and Down key, and
press SELECT key will set the value.
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% Route : Menu = Control Information set Emall Select
D_STEAM LOC. COOL CONTROL INFORMATION SET  2014-10-21 / 09:45:24

PID control Period

Deadzone 0.1TC
Model Select D_STEAM
Run Time Limit UNUSED
Control Yalve Dead-band 2%
Cooling T PID Period 5Sec
Snft | nading X30

setting”

The usage is the same as “2) User

4

e e e e T e

<Control information setting category>
. . Default value
Display category Display range (Standard setting) Remark
PID Control Period 1~50 1 second
Control temperature o
dead band 0~5 0.1°C
D_CH60/D_CH80/
Model selection D_STEAM/S_HWATER D_CH60
/S_STEAM
Run time limit Use/not in use Use
Control Valve Dead-band 0~10 2%
Cooling T PID Period 1~600 5
Soft Loading X21~X30 X30
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Abnormal Condition Setting

This is the place to set the values related to abnormal stop of the chiller.

Move to the category where to set by pressing MENU selection bar and SELECT key for selection. Then, the key
MENU will be changed to Previous, Next, Down and Up arrow by which you can move to the item to set where the
cursor is flashing. Then designate the digit by Previous and Next key, change the value by Up and Down key, and
press SELECT key will set the value.

HSITON3

% Route : —> Abnormal condition setting = [EEE

D_STEAM| LOC. COOL ABNORMAL CONDITON SET  2014-10-21 / 09:53:07
Low Chilled W. Temp

Temp_H.T. Gen. High 165.0C
Low Entering Cond. Temp 19.0C

The usage is the same as “2) User

setting”

S 01 (0] E

<Abnormal condition setting category>

Display category Display range Default valu_e Remark
(Standard setting)
Chilled water temperature lower limit 0~50 2.5°C
. . . 50~200 165°C When cooling
g AN temp- 1ed P g 50~150 105°C Single effect chiller
Cooling water inlet 15-30 19°C
temperature low
Exhaust gas ou_tlet 200~390 300°C
temperature high
Evaporator refrigerant 0~50 2.5°C When using sensor
temperature low
Chilled water flux low 0~2000 50m%/h When using sensor
Cooling water flux low 0~2000 50m?3/h When using sensor
Voltage abnormal 5~20 10% When using sensor
Current high upper limit 50~200 100% When using sensor
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Safety Control setting Timer se
This is the place to set values related to safety control of the chiller. This is tf
Move to the category where to set by pressing MENU selection bar and SELECT key for selection. Then, the key = Move to

MENU will be changed to Previous, Next, Down and Up arrow by which you can move to the item to set where the MENU w

cursor is flashing. Then designate the digit by Previous and Next key, change the value by Up and Down key, and  cursor is
press SELECT key will set the value. press SE
% Route : —> Safety control setting = [IEEo: % Route

D_STEAM

Softloading Output Period

Softloading Cutput 0.55ec
Water Control Selection OUTLET
Auto Limit Set Yalue USED
Run_Power Failure STOP
Safety_High Temp Gen. 95%
Run Dil. _Power Failure 18003ec
36005ec

The usage is the same as “2) User
setting”. ANUAL

Lontr‘l/pe SEEcTon Modutrol
e o e e . . e e e e e . . e e e et WL

\ SR NS Se— S S V————)

e

<Safety control setting category>

Display category Display range Initial value / unit Remark
Softloading output Period 1.0~60.0 20.0 sec.
Softloading output 0.5~.0 0.5 sec.
Water Control Selection Outlet/Inlet Outlet
Chilled water control selection Outlet/inlet Outlet
Set value auto limit Use/not in use not in use When cooling
Power interruption
Re-startup/stop Stop
operation selection
High temp. regenerator
0~100 90%
High temperature control
Dilute startup after power restore 0~3600 1800 sec.
Purege Method Selection 0~10000 3600 sec.
Control valve selection Modutrol / Air-pressure type / P Modutrol
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tting

e place to set the values related to timer required for chiller operation.

the category where to set by pressing MENU selection bar and SELECT key for selection. Then, the key
/ill be changed to Previous, Next, Down and Up arrow by which you can move to the item to set where the
flashing. Then designate the digit by Previous and Next key, change the value by Up and Down key, and
LECT key will set the value.
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—- Timerseting —>
D_STEAM LOC. COOL TIMER SET 2014-10-21 7/ 10:26:12

Chilled ¥. Pump Stop Preventing Concentration 6008ec
Cond. W. Pump Run bSec Low Level_High Temp Gen. 60Sec
Flow Chattering ignore 25ec
ABS Pump2 Run Delay 3008ec
Refrig.Pump Run Delay 25ec
Low Fire Control 60Sec
Auto Purge V/V Delay 240Sec
18008ec

The usage is the same as “2) User

setting”.
___M_______________Slcm____________

S N e

- -

Default value

Display Cateogry Display Range (Standard setting)
Chilled water pump stop delay 1~3600 0 sec.
Cooling water pump startup delay 0~60 5 sec.
Cooling water pump stop delay 0~1800 30 sec.
Flux vibration ignorance 0~60 2 sec.
Absorption solution pump #2 delay 1~1800 300 sec.
Refrigerant pump operation delay 0~500 2 sec.

(Medium hot water: 300 sec.)

180 sec.(chiller)
Low combustion run timer 0~600 60 sec.(double effect chiller)
10 sec.(single effect)

Check cooling water temperature low 0~3600 1800sec.
Run time for crystallization prevention 0~1800 600sec.
High temp. regenerator flux low 0~300 60sec.

Check firing complete 0~500 180sec.
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Control operation setting

It is the menu to set the categories used for the inverter calculation and the chilled water temperature for the control
of maximum heat capacity. Only the system manager should change the setting since the categories are the ones
highly affectting the MICOM internal calculation on the inverter control and the safety control.
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% Route : —>  Control operation set = R

D_STEAM LOC. COOL CONTROL OPERATION SET 2014-10-30 / 13:30:33

Inverter Control 1 Max Input Control 1 19.0C

Inverter Control 2 0.042 Max Input Control 2 28.0TC
Inverter Control 3 0.092 Max Input Control 3 32.0C
Inverter Control 4 3.6 Max Input Control 4 34.0TC
Inverter Control 5 60Hz
Inverter Contrbl 6 2.3

The usage is the same as “2) User
setting”.

,---L{i____-_-________me_____-_-___________\

A A B S N

<Control calculation setting category>

No Set category Set range Initial value / unit Remark
1 Inverter control 1 50~200 152 Single effect : 78
2 Inverter control 2 0.0~.0.1 0.042
3 Inverter control 3 0.0~.0.1 0.092
4 Inverter control 4 2~10 3.6
5 Inverter control 5 30~60 60Hz
6 Inverter control 6 2~3 2.3
7 |Max. Heat capacity control 1 10~23 19
8 |Max. Heat capacity control 2 24~30 28
9 |Max. Heat capacity control 3 31~34 32
10 |Max. Heat capacity control 4 31~40 34
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Sensor setting

It is the menu to set each pressure sensor, current sensor and others. You should set precisely and it is only effec-

tive for the sensors set for use.

After changing AD value of the guide vane and diffuser vane to min./max. by manual operation, change Offset Mode

HSITON3

Setting to ON, and finish the setting by selecting the corresponding settings(min. value setting, max. value setting).

% Route : VEL =3  Sensor set Ll Sclect
D_STEAM LOC. COOL SENSOR SET 2014-10-21 / 10:34:36
Low Shell Pressure 700mmHg SENSOR SET(SLAYE1)
PurgeDev.Pres. 750mmHg
Chilled W.Flow Sensor 200t /h
Cond. W. Flow 200m /h
Remote temp set 5.0C
Steam Contro'l Yalve 100%
ABS Pumpl Frequency 60.0Hz

The usage is same as “2) User
setting”.

—

Stop

IS T

<Sensor setting category>

Setting category Setting range Initial value/ unit Remark
Storage tank pressure sensor 0~760 760mmHg When using sensor
Purging pressure sensor 0~750 300mmHg When using sensor
Chilled water flux sensor 0~3000 200m3/h When using sensor
Cooling water flux sensor 0~3000 200mé/h When using sensor

Remote temperature setting signal 0~10 5°C

Steam control valve 0~100 100% When using sensor
Absorption solution pump #1 inverter 0~100 60Hz When using inverter
Steam pressure sensor 0~50 16kg/cm? When using sensor
Current sensor 0~3000 T00A When using sensor
Voltage sensor 0~20000 6600V When using sensor
Power sensor 0~3000 1143W When using sensor
Control valve setting 0~1024 - Control valve setting
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History

It is the menu to check operation data, temperature control graph, start/stop information, etc. stored in the controller
of the chiller. You can also check the information of the total accumulated number of operations (number of
start/stop) and total accumulated operation time of the chiller and main auxiliary devices.

 Route :

m
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D_STEAM| LOC. COOL LOGDATA 2014-10-21 / 11:04:49
Chiller Run 2  Bun Data
Hours 8 1.2014-10-21/08:36:26:Stop
2.2014-10-21/08:36:25:Main board reset
Purge Pump Run 0| 3.2014-10-21/08:36:25:Low shell pressure high
Hours 0 4.2014-10-21/08:35:57:Power off

5.2014-10-21/08:35:17:Stop
ABS Pump Run

Hours 8 | Error Data

1.2014-10-21/08:36:25:High-temp gen. pressure high
2.2014-10-21/08:35:16:High-temp gen. pressure high
3.2014-10-21/08:33:35:High-temp gen. pressure high
4.2014-10-21/08:32:21:High-temp gen. pressure high
5.2014-10-21/08:25:02:High-temp gen. pressure high

Refrig. Pump Run
Hours

(=Bl AN

Operation information

% Route : IS =—>  Run inform
Prev. Next.

You may check the history data of 1 to
300ea by pressing the buttons.

Y LOC. CooL | [No. 0011 2014-10-21 7 08:37:25  2014-10-21 / 11:06:19
MASTER
Entering Ch. W. Temp 9.1%¢C Concentration 68.8%
Leaving Ch. W. Temp 8.4TC PID Yalue 0%
Entering Cond. W. Temg 35.2%¢C Leaving Temp Set 7.0
Cond. Refrig. Temp 20.5%C
High-Temp Gen. Temp 110.8%C
ABS Pump1 Inverter 0.0H=
Stop

" Fon o | o ve | < > e
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Operation history

% Route : Menu =p-  Operation history

HSITON3

D_STEAM LOC. COOl [No, 001 ~ 010] 2014-10-30 / 13:34:08

01.2014-10-30/11:52:24 : Stop
02.2014-10-30/11:52:23 : Main board reset
03.2014-10-30/11:52:23 : Low shell pressure high
04.2014-10-30/11:51:55 : Power off
05.2014-10-30/11:51:11 : Stop

06.2014—10—30/1 1:51:10 @ Main board reset
07.2014-10-30/11:51:10 : Low shell pressure high
08.2014-10-30/11:49:20 : Stop
09.2014-10-30/11:49:19 : Main board reset
10.2014-10-30/11:49:19 : Low shell pressure high

Stop

‘It shows the operation history data.'

Error history

% Route : history — Error history

D_STEAM| LOC. | cCoOL [No. 001 ~ 010] 2014-10-30 / 13:35:03

» 01.2014-10-30/11:52:23 : High-temp gen. pressure high
02.2014-10-30/11:51:10 : High-temp gen. pressure high
03.2014-10-30/11:49:19 : High-temp gen. pressure high
04.2014-10-27/08:47:12 : High-temp gen. pressure high
05.2014-10-24/17:22:48 : High-temp gen. pressure high

.2014-10-24/17:22:05 : Ch. W. temp low 2 me
1A N7 1AFf1a-41-A0 - Entering Cond — _
EE . igh=temp gen| v, may check the history data of 1 to

Select HELP of the error history to see igh-temp gen|  300ea by pressing the buttons.

by pressing the button. igh-temp gen.

Stop

‘It shows the error history data.’
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Help Function

It displays the help messages about the errors and cautions.

If Help key is pressed on the error and caution screen, the help message for the corresponding message will be dis-
played on the help screen. Previous key will show the help message of the previously numbered and Next key for
the next numbered help message.
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% Route : —> | Errorhistory —> G

D_STEAM| LOC. | cooOL [No. 001 ~ 010] 2014-10-30 / 13:36:47

High-temp gen. pressure high

p»| Cause

It occurs when contact is off because pressure of

high temperature generator is high. Check Take Action

1.Check gage value whether real pressure is high or not.

2.Make sure the contact is ON in System information menu
when not jJumping DI port with Com port in SLAYE BOARD.

Stop

I S S I ST

" It shows the help message of the selected abnormal history.'



Print function

% Route : history —_— Print —_—

D_STEAM| LOC. | cooL 2014-10-30 / 13:37:29

USER SET PRINT

SYSTEM SET PRINT

RUN INFORMATION PRINT Start No. 1 End No. 1

AUTO PRINT OFF | PRINT MODE 1

RUN DATA PRINT Start No. 1 End No. 1
ERROR HISTORY PRINT Start No. 1 End No. 1
Stop

I S S S

@ Print user setting.: It prints the user set values through menu.
@ Print system setting.: It prints the current system set value.
® Print run information.: It prints run information of 1to 300ea.
e Auto print: Print run information with regular time interval.
e Print mode: "1"— print every data, “2"— print only value and unit (used by the commissioner)
@ Print operation history: It prints operation history of 1to 300ea.
® Error history Print: It prints error history of 1to 300ea.

"
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MN  Graph
Z
)
U« Route : history —_— Graph
wn
I
After moving using these
buttons,select activation/inactivation
for the graph display of the data.
D_STEAM | LOC. COOL GRAPH(1Minute)
| The activated data is }7
200°C (100%) ; . - [Temp]
displayed in shading IEnt.Ch. W,
180T 90%) on the ‘square’. _ " Leav.Ch.W.
160%C( 80%) ) M Ent.Cond. W.
140°C( 70%) M | eav.Con.W.
M valve-rate
120CC 60%) M H-Temp.Gen
100°C( 50%) M L-Temp.Gen.
80°C( 40%)
60°C( 30%)
407C( 20%)
20°C( 10%)
0c( 0%)
0708 07:38 0808 0838 0908 0938 10:08 1038 11:08 Hours

Stop
T S | e | Gwn | o |
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Manual operation screen
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Mot input control

FIRE VALVE

AUTO

ABSO PUMP 1 = OPEN CLOSE AUTO

ABSO PUMP 2
PURGE PUMP
REFR PUMP

... [RUN STOP AUTO

PURGE PUMP

Control valve
e Control valves can be operated manually in the menu.

e |t is designed to be operated in the same way with the operation of the control valve auto/manual conversion key
and open/close key in the front side of the display device.

¢ \When ‘Forced close’ is activated by circuit, the manual open cannot be activated.

Purge pump
e Purge pump is operated only manually at this menu. (Keep manual operation)

e |t is designed to to be operated in the same way with the operation of the purge pump auto/manual conversion key
and the run/stop key in the front side of the display device.
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Remote control signal and the status signal connection
Remote run/stop signal connection method
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No voltage contact continuous signal 2 wire type

Chiller control User control
panel panel

319 Operatrion .

COM1

On
Off
Operation signal
Run
Chiller status Stop

* The minimum keeping time of run/stop pulse: Min. 2 seconds.
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Auxiliary facilities and connection signals

Signal name

Signal type

Meaning of signal

Caution

e Chilled water pump inter-
lock

e Cooling water pump inter-
lock

Input
(no voltage contact)

e |t is the interlock to check
for the action of electronic
contact of pump starter.

e The chiller does not run if
there is no input signal
when starting.

e |f there is no input, it de-
tects as abnromal even
during operation.

¢ |t detects the contact sta-
tus by outputting DC24V.

e Do not let it load over
100Q) contact resistance.
(Do not place in the same
cable conduit with other
power line.)

e Chilled water pump
run/stop

e Cooling water pump
run/stop

e Cooling tower fan run/stop

Output
(No voltage contact)

e |t is the signal to run/stop
for the pumps or fan.
e Connect when interlocking

the run/stop signal from
the chiller.

Use within the AC250V
0.1A. (load resistance).

Central monitoring panel and the connection signals

cooling/heating selection

(No voltage contact)

e OFF when heating mode
is selected

e Contact for displaying the
run/stop

output
(No voltage contact)

e ON when chiller runs
e OFF when chiller stops

e Contact for displaying ab-
normality

output
(No voltage contact)

e ON when chiller is abnor-
mal

e For displaying the remote
selection

output
(No voltage contact)

e On when remote opera-
tion mode is selected

e Cotact for displaying the
cooling tower fan run/stop

output
(No voltage contact)

e On when the cooling
tower fan in operation

Signal name Signal type Meaning of signal Caution
® ON when cooling mode is
e Contact for displaying output selected

Use within the AC250V
0.1A. (load resistance)

HSITON3




90

Check points before inspection

1) Thorough preparation
Check first aid method, arrangements around the work site, and safety of the facility and machine.
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2) Review with circuit diagram

If power system receives power from another source, check the powers to the panels, power application to the
1st side of the circuit breaker and proper grounding.

3) Contact
Check if you can closely contact with the relevant departments.

4) Check for no voltage state and safety measures
During the inspection of the main circuit, please review the following issues for safety.
a) Open the related breakers and disconnecting switches and make no voltage on the main circuit.
b) Check no voltage status with electroscope, and make groundings where necessary.

d) Use the disconnection switches operation after power is disconnected.

e) Especially when the power is supplied via another source such as consumer side power distribution panel, auto-
matic control, MCC panel, etc., take the above c) and d) actions to the switches of the other party.

)
)
c) Open circuit breakers and disconnect switches and attach a warning sign board "Checking".
)
)

5) Cautions for current and voltage

Discharge the remaining charges and conduct grounding before you inspect the condenser and cable connection
points.

6) Prevention of wrong operation
Disconnect the power and attach a caution mark.

7) Prepare insulated protection devices

Wear safety protection devices such as insulated gloves, safety helmet, insulated boots, and safety apparel fit for
the rated voltage.

8) Measures against mice, insects, etc.
Take measures to prevent mice, insects and snakes from entering into the panel.
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Check points after inspection

1) Final check
a) Check whether any staff is inside the panel.
b) Check whether the removal of the temporary building for inspection is being delayed.
c) Make sure not to forget bolt tightening work.
d) Check if any tools are left.
e) Check whether mice or insects intruded.

HSITON3

2) Recording of the inspections

After the inspection, make sure to record the summary of the inspections and repairs, status of the failure and
date, etc. to utilize them as the reference for the next inspection.

Periodic inspection
Caution

e Establish the daily inspections to be able to check the load of the machine in operation, operation time, operation
environment, etc.

e The inspection period stated in this manual is the general inspection period. Therefore establish a inspection plan
according to the load status of the machine and usage frequency.

¢ Do not perform the insulation resistance test on the 2nd side of the transformer or controller.

¢ Do not perform the insulation resistance test on the parts like sensor, switch, etc. which are connected to the con-
troller.
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General inspection items

o o . Frequency . o
& | Inspection item Inspection content : Judging criteria
Daily | 1y. | 2y.
Are there any dust around?
= . Are the temperature and moisture within Refer to the chapter 1. En-
© |[Environment O .
o the standard? vrironment.
o Is there any abnormal vibration?
Unit Is there any unusual vibration or sound? @) Should be normal
Is the main circuit voltage normal? Refer to the chapter 1. En-
Input power o O .
Is the control circuit voltage normal? vrironment.
. . * Low voltage(below
Eleusti-scgnaclletreestpower before the insulation 600Vac) Should be over
, , . ' _ DC 500V megger, bMQ.
Insulation resist- | Disconnect all the ground wires to the bus- 0 . L
; . . High voltage (over 600Vac
ance test bar when test the insulation resistance be-
: and 7000Vac) Should be
tween transformer 1st side and the ground
bus-bar over DC 1000V megger,
' 30MQ.
Overheat Is there any trace of overheat for each part? @) Should be normal
Fixed parts Is there any loss of fixed parts? @) Should be normal
5 ) Is there any contamination on conductors?
§ Conductors /wires Y o @) Should be normal
S Is there any damage on electric wires?
°
§ Terminal box Is there any damaged part? @) Should be normal
=
3 Is there any vibration/sound during opera-
‘5 | Relays/contactors | tion? O Should be normal
% Is there any damage to the contactors?
> . . -
_ Is there any disconnection or short circuit?
Sensors/switches Y @) Should be normal
Is there any damage on the contact part?
Is there any rust on the connect part?
Is there any damage to the gound conduc-
tor?
Ground L O Should be normal
Is there any noise in the ground system?
Note: Ground resistance should be within
the specified code and spec.
Phase advance Is there any damaged part?
. _ e O Should be normal
capacitor Is the swelling within the allowance?
Cooling fan Is there any abnormal noise? (Controller) O Should be normal
_ Is safety function normally working?
o
= . Is the startup sequence normal?
c | Safety device P seq O Normal control
S Is the stop sequence normal?
Is the control of temp. within the spec.?
> | Analog value Is the displayed value accurate? O Should be W't.hm
) allowance limit
2 , , _ .
= . Is the lamp display in normal
O | Display lamps . p display 0 Lamp is ON during
brightness? operation.
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4-5. Startup and control sequence AL
o
Run sequence n
I
Sequence Ventilation Chilled/hot Check interlock Check Start Cooling
poever ON —> fan ON —> water —»| of chilled/hot |—»| chilled [|cooling water|—»| water |—»
pump ON water pump water flux pump pump ON
Check
Check interlock cooling Control val
Cooling - water flux [—»| -onTro! vaive Start S
Water pump Cooling Open/Stop Combustion
tower
step control
Comblete Low Control of chilled water outlet
> firi?\ —» | combustion [ [ PID, prevent crystallization
9 Timer 3 min. Max heat capacity
— Norm.al
Absorption Delay timer Absorption operation
| Pump No.1 [—»> 5{““1 —» [Pump No. 2
ON ’ ON
—» [Refrigerant
Pump ON
Stop sequence
Burner Low Burner Sto
» Control valve H» combustion | sto venﬁlaﬁopn fan
CLOSE 1 min. P
Refrigerant . . -
Stop L Stop ) um N Cooling water Chilled water Absorption
FLAG Lamp " pOFFp Pump OFF Pump OFF pump
No.1 OFF
Absorption
N Dilute pump
"| Operation No. 2 OFF
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4-6. Product protection function

4-6-1. Error/Warning/Normal message

pump power line

Class Message Cause Range Action State
st . When it detects abnormality of
2 ;’eegnggpaé?rrgr E}earﬁsor detection abnor- -40~400°C temperature sensor , error occurs | Error
3 and stops the chiller.
Chilled(hot) water - - , When it detects abnormalty of
Pump Interlock gg%p |(r)1teerrlgtci:l(§r:s open O(FDIL\I'.A'\tl)?]rgr]r?lal pump interlock during operation, Error
abnormal gop : : error occurs and stops the chiller.
Cooling water . . ) When it detects abnormalty of
pump ggm]p 'Qt%rrlg,glér:S open O(F)y 'Al\klj?wrg?r?wlal pump interlock during operation, Error
Interlock abnormal g op : : error occurs and stops the chiller.
v
o :
° Ventilatioin fan | Fan interlock open dur- ON : Normal X\égegulrﬁr?ggepcgfa?iggogTrﬂ:yogiurs Error
g Interlock abnormal| ing operation OFF : Abnormal and stops the chiller.
Chilled(hot) water | Flux interlock open dur- ON : Normal }‘/I\L/Jge(?ulrtir?ggepcé?a?i%?worerPr%l:yogiurs Error
flux low abnormal | ing operation OFF : Abnormal and stops the chiller.
Cooling water flux| Flux interlock open dur- ON : Normal }[/;/nggklE]Ii(raitnegcgpae?:t?é?aelwoorfolg: Error
low abnormal |ing operation OFF : Abnormal curs and stops the chiller.
Hot water temper-| Hot water outlet temp. Set range: When it detects abnormalty of hot
ature is higher than the set 50~100°C water temperature high, error oc- | Error
high abnormal | temp. when heating. Initial value: 70°C | curs and stops the chiller.
Chilled water | Chilled water outlet Set range : \éml%% '@%?é?gﬁﬁ;ﬂ%@ag%gﬁe
temperature low |temp. is lower than the 0~50°C low. error occurs and stg S the Error
abnormal set temp. when cooling. |Initial value : 2.5°C chiller P
% (High temp.) re- (High temp.) regenerator 18585%%%(: When it detects abnormalty of
g generator temperaturé is higher Initial value : (High temp.) regenerator tempera- Error
& | temperature high o o ture high, error occurs and stops
e 2bnormal than the set temp. 165°C(Cooling) the chiller
K 130°C(Heating) :
Exhaust gas Tem- | Exhaust gas tempera- 28551?3%%60(; When it detects abnormality of
perature high ab- | ture is higher than the Initial value - exhaust gas temperature high, Error
normal set temp. 300°C error occurs and stops the chiller.
Evaporator re- | Evaporator refrigerant Set range : \é\\igegrgtg?té?;[is g?gr%rglaﬂrl]tyeor;_
frigerent tempera-| temperature is lower 0~50°C tureplow error ogccurs and Fs)to S Error
ture low abnormal| than the set temp. Initial value : 2.5°C o P
the chiller.
Trigger of the thermal - :
Absorption solu- | over current relay at- , When it detects the contact of ab
- ON : Normal |sorption solution pump 1 over
tion tached on the absorp- OFF : Ab | |heat d st th Error
pump 1 overheat | tion solution pump 1 - Abnorma ﬁ?l , 8ITOr OCCUrs and sStops the
power line chiier.
Trigger of the thermal .
Absorption solu- | over current relay at- } When it detects the contact of ab-
i ON : Normal |sorption solution pump 2 over
ion tached on the absorp- OFF : Ab | |heat d st th Error
o | pump 2 overheat |tion solution pump 2 - Abnorma ﬁ?l . SITOr 0CCuUrs and stops the
€ power line chifier.
T
Trigger of the thermal -
Refrigerant pump | over current relay at- ON : Normal }‘/r\i/hggrlftdi[r?\d%f/ger ﬁggiagr%fr roec-_ Error
overheat abnormal| tached on the refrigerant| OFF : Abnormal 9 d pt P the chiller
puUMP power line curs and stops the chiller.
purge pump over- Trigger of the thermal ) When it detects the contact of
h over current relay at- ON : Normal h - Warn-i
eat tached on the purge OFF - Abnormal | Purge pump over heat, warning arn-ing
abnormal : occurs and stop the chiller.
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Class Message Cause Range Action State
(High temp.) re- | Pressure switch contact - - :
generator is open due to the (High ON : Normal \é\éﬁzr;algo?%[seg[ssu(rg%&fc?%p))g?\ Error
- pri%i%rremh;?h tsi':éph)i éﬁge”erator pres-| OFF - Abnormal | 8o oceurs and stops the chiller.
o '
E . Flux contact is open due When it detects the contact of
g éﬂgrgttoerr?epv')elr%_b— to the abnormalty of ON : Normal (High temp.) regenerator flux ab- Error
Q@ 9 normal (High temp.) regenerator| OFF : Abnormal |normal, error occurs and stops the
3 dilute solution level. chiller.
When it detects the burner abnor-
Burner system ab-| When burner abnormal ON : Normal
- , mal contact close, error occurs Error
normal contact is closed. OFF : Abnormal and stops the chiller.
Condition: con-
centration above - -
: - If the concentration of absorption
- 0 -
When absorption solu- | 65% (fixed), set solution is above 65% by calcula-
tion concentration is table range for tion. run for 10 minutes at the
< |concentration high|above 65% (calculated | crystallization pre- fixed rate of 60 %of the current | Caution
ke) limit operation | by low temp. regenera- |vention time. output (PID calcuTation) an%l dis- u
© tor, condenser tempera- | Setting range: | p‘l 0 - FC i
2 ture) 120~1800 sec. | Pay Jn Vperation of Lrystalliza-
o) Initial value: tion Prevention’ on the screen.
% 600sec.
O
- When absorption solu- If the concentration is still above
Absorption solu- |, : '
: .~ | tion concentration level | .. . ~co, | BD5% even after 10 minutes, exe-
tlohni Cﬁggﬁgtﬁg?n is maintained at over Fixed value : 65% cute ‘Solution concentration high * Error
9 65% abnormal stop dilute run.
Chilled water flux | When the chilled water . . .
- - - - ON : Caution | Display Caution message of -
'nter;?grﬁump g%égg%t?%gcﬁg?m IS OFF : Normal |chilled water flux interlock jump Caution
Chilled water | When the chilled water ; - ;
: ; ON : Caution | Display Caution message of -
plfLTrrEpm;IgIr%Ck %UgogénJ%rL?fnkgC;gtsCt OFF : Normal |chilled water pump interlock jump Caution
Cooling water flux| When the cooling water } ; - ;
interlock jump | flux interlock contact is S’I:\IF..C[\?qunl D|splaY( CE}LlJt'O-n trnelssige of cool- Caution
alarm closed during stop - Norma ing water flux interlock jump
Cooling water | When the chilled water ) : : :
pump interlock | pump interlock contact S,L\IF',C[\?UUOnl D|spIaY( Caution r_ntes;T,agke of cool- Caution
jump alarm is closed during stop - Norma INg water pump Interiock jump
Ventilation fan in- }/nvtgmgﬁecgﬁpatgﬁ'son fan ON : Caution Display Caution message of venti- Caution
terlock jump alarm closed during stop OFF : Normal |lation fan interlock jump
= . _
= Absorption solu- | When the absorption ) - - -
< - e - ON : Caution | Display Caution message of ab- -
<\’: tlonlglé?j%rl];)nter ip;uglwopséollndtﬁrrilggksgggtact OFF : Normal |sorption pumpTinterlock jump Caution
c
(@] . .
S Absorption solu- | When the absorption ) . . . !
= | tion pump 2 inter- | pump 2 interlock contact ON : Warnlng Display Caution message of ab Caution
O lock jump is closed during stop OFF : Normal |sorption pump2 interlock jump
Purge pump inter- ivr:/tg(?lgc;[E?:grL:trg(i ?Sump ON : Warning | Display Caution message of purge Caution
lock jump alarm closed during stop OFF : Normal | pump interlock jump
Combustion signal| When burner operation : : : :
interlock jump |interlock contact is 8,!;1F y\’(larn|ng? t[))|sp€_lay _Ciutionkmessage of com- Caution
alarm closed during stop - Norma ustion interiock jJump
Refrigerant pump | When refrigerant pump ) . . . .-
interlock jump |interlock contact is 8L\IF',C[\?U“O”| Dlsplay Caut_lotn rlneis_age of refrig Caution
alarm closed during stop - Norma erant pump Interiock jump
- Refrigerant pump inter- } - Display Caution message of no
Refrigerant pump | ; - ON : Caution ! , - -
: ock is open during oper- _ operation siganl of refrigerant Caution
run no signal ation OFF : Normal puMp
Purge pump run | Purge pump interlock is ON : Caution | Display Caution message of no Caution
no signal open during operation OFF : Normal |operation siganl of purge pump
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Class Message Cause Range Action State
Checking the ven- ,[Sei?lgilz/%ngla;ir?gjﬂg in- ON - Run Display of operation message ‘In
tilation fan inter- Startup se %ence it igs OFF : Standb the process of checking the venti-| Normal
lock P $eq L ‘ Y |lation fan interlock during startup’
on standby for checking.
Since chilled (hot) water - - ,
- : - Display of operation message ‘In
_ Checking pump interlock is open ON : Run the process of checking the
chilled(hot) water | during startup se- OFF : Standby | chilled (hot) water pump interlock | oMl
pump interlock |quence, it is on standby ' Y during startup’
for checking. 9 P
Since chilled (hot) water - . .
- - - Display of operation message ‘In
8| uiShecing, | fucinierockis 0ben | on;un | inepiocess of checkg e | oy
o flux quence, it is on standby OFF : Standby gglrlfud ghot) water flux during
g for checking. P
[%p)
Q Since cooling water - - ,
£ | Checking cooling |pump interlock s oben | ON. fun | the procesa of checking the cook | v
8 |water pump inter- | during startup se- P - - - orma
1) lock quence. it is on standby OFF : Standby grlgr}/ﬁat,er pump interlock during
for checking. P
Since cooling water flux - . ,
Checking cooling |interlock is open during ON : Run R]IZpg?gc%fsgpo?‘rgﬂggkmgstskwaeggol)rl]— Normal
water flux interlock| startup sequence, it is OFF : Standby ina water flux during startup’
on standby for checking. 9 9 P
Since burner operation : : ,
Checking firing  |interlock is open during ON : Run ‘?hlzppl?gcoefscs)po?‘rgﬂce)gkmzstshaegﬁrilnng Normal
complete startup sequence, it is OFF : Standby combpleteness during startup’
on standby for checking. P 9 P
Set range (Initial
value)
Maximum heat
capacity control 1:
10~23°C (19°C)
| When the cooling water (I;g%glcgj;rgof;]??;' 2:1 .
o Control of maxi- |inlet temperature is 24~30°C (28°C) Display of operation message of Normal
©  Imum heat capacity| below 28°C or above Maxi h maximum heat capacity
g 32°C during operation aximum heat
capacity control
= 3::31~34°C
s (32°C)
3 Maximum heat
kS capacity control 4:
o 31~40°C (34°C)
2
% 1. Set tempera-
g ture
o Set range :
= When operating with E5E%0°?
. . the cooling water inlet nitial value : ‘Cooling water inlet temperature
Cool;ggnvvaltoevrvmlet temperature below the 19°C low abnormal’ occurred. Stop the | Error
P- set temperature over 1. Set time chiller.
30min. (initial value) Set range:
0~3600 sec.
Initial value :

1800 sec.
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5. THE CAUSES OF TROUBLE
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5-1. Crystal (crystallization and dissolution)

Crystallization means that absorption solution changes from liquid state to solid state.

It occurs mainly in cooling operation. Almost no crystallization occurs in heating because heat exchanger is not used
and the overall temperature and concentration are low.

5-1-1. Crystallization

It is caused by the high concentration or the low temperature of absorption solution.

Crystallization prevents chiller from cooling causing errors of “HIGH TEMP. regenerator PRESSURE HIGH" or "HIGH
TEMP. regenerator TEMPERATURE HIGH", and may strain the machine. Therefore inspect the chiller at any time to
check crystallization.

MICOM of the chiller has a program to avoid crystallization and it drives the crystallization avoidance operation. How-
ever the chiller does not detect crystallization by itself and instead it performs just the crystallization avoidance opera-
tion. Therefore, it is the user who should make the decision on crystallization.

5-1-1-1. Cause of crystallization

Crystallization occurs when the temperature of cooling water is too low or the concentration of absorption solution is
too high.

1) When the cooling water temperature is too low

When the temperature of cooling water is too low, highly concentrated absorption solution coming from the low
temp. regenerator exchanges heat with low temperature absorption solution (dilute solution), the temperature of
absorption solution goes below the crystallization point, thus the crystallization occurs.

When the temperature of cooling water is too low, MICOM of the chiller closes the control valve on the basis of
the inlet temperature of cooling water to prevent crystallization.

But since the temperature of high temp. regenerator is already high and the concentration of absorption solution is
high, it is not easy to prevent crystallization. Thus it is recommended to always maintain the temperature of cool-
ing water between 28°C and 32°C.

2) When the temperature of cooling water is too high

Crystallization can also occur, when the temperature of cooling water is too high. Theoretically, crystallization
won't occur when the temperature of absorption solution is high. If the temperature of cooling water is high, that
of absorption solution will become high, thus the temperature of absorption solution(dilute solution) goes up even
in the low temp. heat exchanger of which the temperature is the highest. Consequently, crystallization should not
occur. However, high temperature of cooling water lifts up the overall pressure of a chiller. As a result, the temper-
ature and the pressure of high temp. regenerator go up more. This situation makes the concentration of absorption
solution higher. And the lowered pressure difference between the low temp. regenerator and the absorber dis-
turbs smooth flow of absorption solution. Finally, absorption solution stays for a long time in the low temp. heat
exchanger and its concentration rises high. And the reduced absorption power in absorber causes crystallization.
Mostly, it is caused by the problem in the cooling tower. It is necessary to maintain the cooling tower against
water shortage of cooling tower or malfunction of cooling tower. Since inlet temperature of cooling water has so
much influence on the chiller, sufficient flux and proper temperature keeping are needed.

3) In case of air inflow or bad purging. (in case pressure inside the chiller is high)

Crystallization can occur easily when the pressure inside the chiller is high. That is, when air gets in or non-con-
densing gas gathers in the machine due to the lack of purging, flow of absorption solution is not smooth and its
concentration rises high, which causes crystallization easily. It is necessary to check the pressure inside the chiller
and perform purging if needed. And when a leakage occur, it is also necessary to find the leaking area.

4) In case of cooling water flux shortage
Crystallization can also occur when cooling water flux is short. The reason for crystallization under cooling water
flux shortage is same as the 3 cases above. Cooling water flux shortage makes big temperature difference be-
tween the normal inlet and the outlet, making the flow of absorption solution not smooth. Cooling water flux
should be sufficient.
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B) In case absorption solution is circulated badly or is short

When the damper which controls cooling cycle of the chiller is too widely open or closed, causing bad flow of ab-
sorption solution, crystallization occurs. It is the same for the case of the absorption solution shortage. If the
damper (dilute solution, intermediate solution, condensed solution) of the chiller is too widely open, then ON/OFF
operation of absorption solution pump will occur frequently, and the solution level of high temp. regenerator will
rise but absorber will be empty eventually and finally absorption solution will not be supplemented timely. On the
contrary, when it is too much closed, absorption solution is not supplemented smoothly causing the temperature
and the pressure of high temp. regenerator to go up, and further errors.

5-1-1-2. Symptom of crystallization

Crystallization makes almost no temperature difference between the chilled water inlet and outlet and makes the
chilled water temperature go up higher. The temperature of high temp. regenerator continues to rise and the concen-
tration of absorption solution also continues to rise. And refrigerant level of evaporator rapidly goes higher than nor-
mal state and the temperature difference between the cooling water inlet and outlet reduces. And the temperature
of piping, which goes from the low temp. regenerator to the absorber, becomes abnormal. (refer to the Dhuring dia-
gram) And over flow piping gets hot. (For the large size model, the temperatures of 3 points of H piping can be all
identical.)

Or, no-load operation of absorption solution pump makes noise and the temperature and the pressure of high temp.
regenerator go high sounding the buzzer, finally stopping the chillers automatically.

Crystallization can be judged on the basis of the conditions above.

5-1-2. How to dissolve crystal

5-1-1-1. Low combustion operation

The easiest method is to close the control valve in manual mode to perform low combustion operation. Low combus-
tion operation lowers the overall concentration of absorption solution and dissolves crystal. It is possible only when
crystallization is not intense. After about 20 minutes to an hour of low combustion operation, convert the control
valve to auto mode to perform normal operation.

5-1-1-2. Blow-down

The second easiest method is to perform blow-down. Performing blow-down 2 or 3 times dissolves crystal. Refer to
7-1 Blow-down for blow-down task. It is necessary to perform blow-down while performing the low combustion op-
eration with enough time.

5-1-1-3. Heating with torch or other heating apparatus

The third one is to heat the low temp. heat exchanger, the piping linking the low temp. heat exchanger with the ab-
sorber and another piping going down from the low temp. regenerator to the low temp. heat exchanger with torch or
other heating instruments.

Oxygen welding which has a very strong flame shouldn’t be used. Steam or torch is the most suitable. (Be very cau-
tious of burn or fire by torch or steam. And be aware of that sensors or power line around machine can be burned or
damaged.)

Figure 5-1. Crystal dissolution
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Heat the low temp. heat exchanger or the piping linking a low temp. heat exchanger (inlet of low temp. heat ex-
changer and outlet of low temp. heat exchanger) with torch slowly. Do not heat a specific part intensely or crystalliza-
tion can be more developed. When crystal is dissolved, the temperature difference between the chilled water inlet
and outlet and the temperature of parts come back to the normal state. Convert to normal operation after performing
blow-down 1 or 2 times.

HSITON3

5-1-1-4. Others

There are other methods. For example, heating when stopping the cooling water pump and the chilled water pump,
which requires much more attention and can be dangerous, therefore it won't be explained here.

When the solutions presented above do not work, please contact the service center.

5-2. Troubleshooting

Precede the followings when an abnormality occurred.

1) Check error messages.

2) Click "Help’ in MICOM menu and check the massages it provides.

3) Check out the part which 'Help’ messages indicate.

4) In case of emergency, give first-aid treatment, first.

5) Inspect the state of chiller and other peripheral devices (Pressure, Temperature, etc.).

5-2-1. Abnormality of High temp. regenerator system

5-2-1-1. HIGH TEMP. REGENERATOR PRESSURE HIGH

1) Symptom

The pressure gauge of high temp. regenerator pressure is over Okg/cm? and the temperature of high temp. regen-
erator is over 165°C. The refrigerant overflow (comparing with standard level) and the temperature of chilled water
may not cool down normally. If this problem goes on, crystal can be formed easily. When it's not operated nor-
mally, chiller may stop automatically with starting abnormal stop dilution operation. It makes burner stop, and
makes the pressure down in high temp. regenerator. Pumps of chiller and cooling water stop in order.

2) Causes (In case of chiller)
M Temperature of the cooling water inlet is too high.
® Crystal is formed.

® The gas consumption amount supplied to chiller is too much. - When it is over supplied to the standard gas(oil)
consumption amount

@ Cooling cycle is not appropriate.
® Absorption solution is not supplemented to the high temp. regenerator
3) Troubleshooting

If you drop the pressure, problems with high temp. regenerator may be solved automatically. When it has no spe-
cial problem, press Cancel button and inspect the peripheral devices after stopping operation, then reset the ma-
chine.

@ The cooling tower which doesn’t work properly causes problems. Check if the temperature of cooling tower is
set precisely in MICOM, and set the temperature as a standard value (Operation. 34°C, Stop . 30°C). Check if
the automatic switch of the MCC panel works properly. If it is in manual mode, convert it to automatic mode.
Check whether the cooling tower automatic switch of the panel is in automatic mode normally. If it is in manual
mode, convert it to automatic mode. If the cooling tower setting is operated by thermostat or the other devices,
inspect related parts.

@ When you find out crystals, melt them down. (Refer to crystal dissolution)
® Measure the gas (oil) wastage, and contact the service center or the burner company.
@ If everything above is all right, the cooling cycle is not appropriate. Contact with the service center.

® At first, inspect if the absorption solution pump is rotating properly. Then, check the circulating system from ab-
sorption solution to high temp. regenerator.
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5-2-1-2. HIGH TEMP. REGENERATOR TEMPERATURE HIGH
1) Symptom

Same problems occur as '"HIGH TEMP. REGENERAOR PRESSURE HIGH'. The pressure of high temp. regenerator
may go up to Okg/cm?, and the refrigerant may overflow. Finally it stops operating as ‘HIGH TEMP. REGENERAOR
PRESSURE HIGH' of 14-1-1.

2) Possible Causes
Causes are the same as that of 'HIGH TEMP. REGENERAOR PRESSURE HIGH" (Except ® of 2) and 3) in 14-1-1)
3) Troubleshooting
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The procedure is the same as 14-1-1. The temperature of high temp. regenerator may fall down after dilution oper-
ation. Then malfunction state may be canceled automatically. Operate the abnormal stop, and press ‘Cancel but-
ton’. Then inspect the peripheral devices, and operate the chiller.

5-2-1-3. HIGH TEMP. REGENERATOR SOLUTION LEVEL LOW
1) Symptom

Absorption solution pump performs no-load operation or abnormal operation because the absorber is empty. Be-
cause the level of high temp. regenerator is getting lower, it causes the problems. It makes chiller to stop. Absorp-
tion solution pump may be operated continuously during dilution operation until the level come back to the normal
level.

2) Cause
M Malfunction of the absorption solution or its abnormal discharge may cause these problems.

® In case that surface relay is defective, the high temp. regenerator may be out of order even though the solution
seems to be full enough in the inspection window.

® In case of inferior electrode, it causes the devices malfunction like @) above.
3) Troubleshooting

@M Check if the operating state of absorption solution pump and see if the level is empty. If the pump of absorption
solution doesn’t work properly, the level relay may cause the problem. Check if the pump of absorption solution
works properly. If the pump works properly, inspect the surface level of the absorber. When the surface is get-
ting lower continuously, you can expect that there is crystal or that the cooling cycle must be abnormal. Perform
crystal dissolution process first, and if the problem goes on, contact the service center.

@ Check the contact state of the surface level relay.

(® Check the contact state of electrode.
If problems above happen, it is the best way to contact the service center.

5-2-2. Error in temperature sensor system

5-2-2-1. 00000 TEMP SENSOR ABNORMAL
1) Symptom

‘(All kinds of) Sensor Name + Temperature Sensor Errors’ shows up on message window. The temperature ‘0 or
399.9°C’ or .40 or 140°C’ is displayed on the temperature window of abnormal temperature sensor. Some sen-
sors can still work and it depends on the type of sensor. generally chiller will stop, or cannot work. In case that the
chiller can be operated, for the sensor with optional specifications, it will work even when it has this kind of prob-
lems.

2) Causes

MShort circuit or disconnection of each sensor.

(@Resistance value is unstable because of a shock.

®The main board cannot read the resistance value.

@®The sensor with optional specifications is not set properly.
3) Troubleshooting

@M The sensor should be changed.

® The sensor should be changed.

® Inspect or change the main board.

@ You can set the sensor on the subordinated part on the system menu in Menu window. Change the setting of
the sensor you are not using from ‘Use’ to ‘Not in use’. When the problems go on after the sensor is installed,
contact the service center.
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% You can operate the machine for a while with emergency measures, but it is so dangerous that you should operate
the machine after proper measures.

5-2-3. Error in chilled/hot water system

5-2-3-1. CHILLED WATER PUMP INTERLOCK ABNORMAL

1) Symptom
The chiller stops immediately when a malfunction occurs in chilled water pump interlock. All the pumps of chiller
including absorber pump and burner stop working. At this time, it can be operated only during the dilution opera-
tion time. It can be freeze-ruptured when high temp. regenerator is high and chiller inlet’s temperature is low dur-
ing normal operation. In this case, emergency measures are needed because it is seriously dangerous. When you
try to start operating, the chiller will not be started with the message ‘Check chilled water pump’.

2) Cause
MThe chilled water pump stops working suddenly while the chiller is in operation.
@When the chilled water pump is switched from ‘MAN’ to ‘AUTO" momentarily while the chiller is operating.
®When the wire of chilled water pump interlock is not well connected, or the signal is not sent.

3) Troubleshooting

@ In this case, it's seriously dangerous. Restart the cooled water pump immediately regardless of the state of
chiller. Especially when the temperature of the high temp. regenerator is high, and the temperature of cooled
water is low (below 10°C), you have to make the cooled water flow into chiller with all methods. And the cool-
ing water will stop flowing immediately when the abnormality occurs, but in any case, the cooling water flow
should be stopped.(only when it is in automatic mode). (When it is in manual mode, you should stop the cooling
water pump immediately.) However it is not dangerous when the temperature of cooled water is high, and the
temperature of high temp. regenerator is low(below 80°C). But remember that chilled water should be circu-
lated, and cooling water should not be flowing. When the main pump of chilled water is malfunctioning, imme-
diately start the auxiliary pump to flow chilled water to chiller. If it is impossible, open the cooling/heating
conversion valves A and C to stop the cooling operation, and open the chilled water drain valve to drain water
tank and make chilled water flow into the chiller. The freeze rupture progresses fast in three conditions; the
temperature of high temp. regenerator is high, the temperature of chilled water is low and the absorbing power
of absorber is strong while cooling water is flowing through absorber. When there is a problem in the chilled
water pump during operation, try not to make the above three conditions to prevent the freeze rupture. When
the chilled water pump stops working, restart the system after you find out the cause and take proper meas-
ures. When the chilled water main pump is out of order, operate auxiliary pump after inspecting pipe for chilled
water checking whether the circulation is normal. At that time set the auxiliary pump in ‘MAN’ or ‘AUTO’ mode,
then restart the chiller system. If there is no switch or relay to convert the main pump to the auxiliary pump, you
must install it.

@ Never change the chilled water pump mode while operating. If it is converted, return to its previous mode im-
mediately and restart in the following two ways : First, turn off the power of MICOM and turn it on again, then
restart the chiller. Second, restart chiller after chiller stops completely and convert manual mode to automatic
mode.

(® Check if the contact point works normally when the pump is started in order to check the interlock contact in
the MCC panel of the chilled water pump. If the contact point of chilled water pump is normal, the main board
may be defective. In this case contact LG.

5-2-3-2. CHILLED WATER FLUX LOW ABNORMAL

1) Symptom
When the chilled water flux is not enough, chiller stops immediately and is operated in the same way with the
chiller pump interlock malfunction. It is also seriously dangerous. It needs the faster emergency measure than in
the case of the chiller pump interlock malfunction. When the operation has been started while the chilled water
flux is not enough, the chiller will not be started, with the message showing ‘Check chilled water flux’, and the
chiller will not be operated until the flux returns to normal.

2) Cause

@ It occurs when the chilled water cannot flow normally and the flux is not enough. The shortage of the chilled
water flux occurs when the chilled water pump doesn’t work properly or it is in the no-load operation mode or
the pump itself has a problem, such as, bearing damage, etc.

@© It occurs when there is air in pipes and it interrupts chilled water flowing.

HSITON3
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E ® It occurs when the chilled water pipe valve or valve of chilled water head is locked, it interrupts the normal cir-
o) culation.
[ @ It occurs when the differential pressure valve of by-pass pipe doesn't work properly, or by-pass valve of pipe is
n not handled properly.
I ® It occurs when the flux pressure control switch or the flow switch of chiller is malfunctioning and the control is
abnormal.
® It occurs when the flux doesn’t flow instantaneously after chilled water pump has been started (when the flux is
changed).

3) Troubleshooting

M Check the pipe for supplying water in the chilled water pipe. Check if the drain valve among pipe lines is open or
broken and it causes a water leakage or not, then close the valve or fill up the water through the supply water
pump. Check if the pump works normally and any other pumps operate regardless of the chiller in operation
now. If the pump is malfunctioning, convert to the auxiliary pump. If a pump is working regardless of the chiller
in operation now, modify the condition.

® Get rid of the air using the air vent of the chilled water pipe or any other devices.

® Open the valve of the chilled water pipe or valve of chilled water header. Especially be careful not to close the
header valve even though the air handling unit or other FCU are not used, because it causes flux shortage.
Open all these valves.

@ When there is a pressure regulating valve in chilled water header or a 3-way valve in FCU, check if these valves
are normal by pressure transmitter test and other methods. If the valves are not normal, replace, repair or adjust
them.

® If above @ ~ @ checking points are all normal, the flow switch is malfunctioning or not set properly. Contact LG
for proper troubleshooting. The chilled water flow switch and the differential pressure control switch are imme-
diate causes of serious accident such as freeze rupture problem, so they should not be control led arbitrarily.

® If there is a pressure drop or change after operating the chiller water pump, the differential pressure control
switch can be reduced momentarily causing malfunction. malfunctioned due to the decrease of pressure differ-
ence. That means two or more chillers are operated and connected to the same header with the chilled water
pipe, the problem can be occurred easily. So change the equipment or find out the cause and eliminate it.

5-2-3-3. CHILLED WATER TEMPERATURE LOW

1) Symptom
As the temperature of chilled water falls almost to the set value, chiller close the control valve automatically in pro-
portion to the chilled water temperature to keep the temperature stay near the set value. Further, when the tem-
perature is lowered -0.5°C below the automatic stop setting value, the refrigerant pump will stop. When chilled
water is too low (2.5°C lower than the set value of chiller), the chiller will show the message saying” CHILLED
WATER TEMPERATURE LOW’, and the alarm buzzer will sound, and end up in abnormal stop automatically. At
this time the refrigerant pump stops automatically, so sometimes the ice can be seen through the evaporator win-
dow. The set value above can be revised.
2) Cause
M When the chilled water temperature is too low, cooling load becomes so small that the cooling cycle has been
formed already even though the chiller controls the temperature, making the temperature go down further.
®@ When you decrease the cooling load at once (air handling unit and FCU) while normal operating, cooling load
may be decreased suddenly, and the chiller will not catch up the gap as well as the chilled water temperature
go down further, causing the problem.
3) Troubleshooting
To solve M), @ above, increase the cooling load by operating the air handling unit or FCU if the chilled water tem-
perature falls too much. It is not serious that refrigerant is frozen when you look into the evaporator inspection win-
dow, but it can cause freeze rupture easily. So as far as possible, do not allow the chilled water pump to stop
running. The refrigerant ice may be melted immediately by operating the refrigerant pump momentarily in ‘MAN’
mode. (But when the chilled water temperature is too low and the refrigerant pump stops automatically, do not op-
erate the refrigerant pump in manual mode. In other words, it is the desirable to leave the refrigerant pump in stop
state.)



103

5-2-3-4. CHILLED WATER FLUX SENSOR ABNORMAL

1) Symptom

This kind of problems occur only for the machine where the chilled water flux sensor is attached. Stop the opera-
tion immediately in the same way as the chilled water flux low error in 5-2-3-2.

2) Cause
When error occurs in the chilled water flux sensor or flux is abnormal, it causes the flux sensor to be activated.
3) Troubleshooting
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Find out and troubleshoot the causes of chilled water flux sensor activation. Take measures in the same way as b-
2-3-2.

5-2-3-5. DCHILLED WATER PUMP INTERLOCK JUMPED ALARM
@CHILLED WATER FLUX INTERLOCK JUMPED ALARM

1) Symptom

When you operate the chilled water pump in ‘"MAN" mode and try to start chiller, chiller may not operate with the
alarm and alert message. The messages concern the ‘chilled water pump jump alarm’ or ‘chilled water flux inter-
lock jump alarm’.

2) Cause

Both @ and @ occur when you are operating the chilled water in ‘"MAN’ mode or other pump pumps the chilled
water before operating the chiller. This is because the ‘chilled water flux interlock” and ‘chilled water pump inter-
lock” on MICOM system menu is set to ‘Use’.

3) Troubleshooting

If the chilled water pump interlock and chilled water flux interlock are set to ‘Use’, you should convert to ‘not in
use’. If you set to ‘Use’, you can operate the chilled water pump in ‘"MAN" mode, but you can not operate the
chiller. Because when the chilled water pump interlock (or chilled water flux interlock) is set to ‘Use’, the state
must be input according to the starting order of chiller. At this time, convert the chilled water pump to ‘AUTO’
mode and have the pump of chiller started. There is another way, that is, select the system menu on MICOM and
input the password (_ _ _ _). Then set the chilled water pump interlock (chilled water flux interlock) to ‘Not in use’.
In this condition only, you can operate manually.

5-2-4. Error in cooling water system

5-2-4-1. COOLING WATER INTERLOCK ABNORMAL

1) Symptom

When the cooling water pump stops operating, the chiller stops working with the message saying ‘COOLING
WATER INTERLOCK ABNL" and alarm. At this time, the chiller stops performing dilution operation under abnormal
stop.

2) Cause
@ It happens if the cooling water pump stops while the chiller is operating.

® It happens if the cooling water pump is turned to ‘AUTO’ from 'MAN’' mode or ‘'MAN' from ‘AUTO’" mode when
chiller is operating.

® It happens if interlock contact point is bad.
3) Troubleshooting
@ Find and remove the cause of the cooling water pump stop. Thereafter, start up chiller again.
® The cooling water pump should not be switched to ‘auto’ from ‘manual’ mode or ‘manual’ from ‘auto’” mode.
Once the chiller stopped completely, switch the cooling water pump to ‘auto’ mode and start the chiller again.
(® Check whether interlock contact point of MCC panel in the cooling water pump works according to the start
state of the pump.
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5-2-4-2. COOLING WATER TEMP LOW ABNORMAL

1) Symptom
If it operates over 30 minutes under condition that cooling water’s temperature is below 19°C, the message of
‘Cooling water temperature abnormal low’ is indicated, and buzzer rings, and it stops doing dilution operation. If it
operates for a long time under condition that cooling water’s temperature is low, it stops automatically to prevent
crystallization. (when it is operated below the lowest temperature, 19°C for more than 30 minutes, the conditions
of time and temperature can be set.)

2) Cause

@ It happens if cooling tower keeps on operating due to the wrong setting of cooling tower’s temperature.
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® It happens if it keeps on operating in manual mode of cooling tower.

® It happens if cooling water’'s temperature lowers because the temperature of the outer air is too low even
though cooling tower doesn't operate. In other words, it happens when the load is too little.

3) Troubleshooting

@ In case of setting cooling tower's temperature at the chiller, check whether cooling tower fan’s stop tempera-
ture and start temperature are set right on user’s setting of MICOM main menu. If they are wrong, correct
them. In case that the cooling tower is controlled through thermostat or DDC panel’s auto-control, check and
correct them.

@ Switch cooling tower to auto mode.

® If the outer air's temperature is low and the load is too little, cooling water’'s temperature does not rise because
the amount of heat exchange inside chiller is considerably less than the amount of heat exchange of the cooling
tower located outside. In that case, using air ventilation unit, make natural air environment without chiller’s op-
eration, or make a bypass to prevent cooling water from circulating through cooling tower.

5-2-4-3. COOLING WATER FLUX SENSOR ABNORMAL

1) Symptom

This applies to only machines on which cooling water flux sensor is attached. In this case, it stops in the same way
as in ‘cooling water's low flux’ of 4-2-4-5.

2) Cause
The cooling water flux sensor is activated.
3) Troubleshooting
Find out the cause and resolve it. Troubleshooting is the same as those of section 4-2-4-5.

5-2-4-4. 1) COOLING WATER PUMP INTERSLOCK JUMPED ALARM
@ COOLING WATER FLUX INTERLOCK JUMPED ALARM

1) Symptom
Chiller doesn't operate, and a message of ‘cooling water pump interlock jump alarm’ is indicated, and buzzer rings.
2) Cause

Cooling water pump runs in manual mode. This is the same as the cause of chilled water pump/flux interlock alarm
of Section 9.

3) Troubleshooting

Set cooling water pump interlock jump alarm and cooling water flux interlock jump alarm to ‘not in use’. In the
same way as in13-3-5 COOLING WATER FLUX LOW
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5-2-4-5. COOLING WATER FLUX LOW ABNORMAL

(This is optional because flow switch or differential pressure switch is generally not on the chiller and equipped only
by customer order.)

1) Symptom

If cooling water flux is not sufficient, it stops in the same way as that of cooling water pump interlock error. In this
case, the pressure of cooling water pump shakes or falls. This leads to a rise of chiller’s inner pressure, and a
steep rise of high temp. regenerator’s pressure from the normal pressure, and errors of ‘high temp. regenerator’s
high pressure’ and the like. In addition, high temp. regenerator’s pressure stays on higher state, and crystallization
is likely to happen because the flow of absorption solution is not smooth.

2) Cause

@ It happens if dispersed cooling water amount is too much because cooling tower's fan has some trouble, or the
amount of filling water is less than that of dispersed cooling water.
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@ It happens if cooling tower is not sufficiently supplied with filling water, or cooling tower lacks water on account
of the open drain valve of cooling water.

® It happens if air is mixed on account of cooling water's low flux inside cooling tower when cooling water pump
starts up at the beginning.

3) Troubleshooting
@ Consult with the manufacturer of cooling tower about the cause of excessive dispersion.
®@ Check up filling water pipe, valve and so on in order that the supplement goes on smoothly.
® Check up whether cooling tower’s tank is always filled with water during starting up at the beginning.

5-2-5. Error in combustion system

5-2-5-1. BURNING-IGNITION FAILURE

1) Symptom

If burner fails to ignite, it stops, and burner’s PR (protector relay) is lit in red. MICOM not only displays error mes-
sage and rings buzzer but also performs dilution operation at the same time.

2) Cause

@ It happens mainly when the chiller starts up with the gas valve locked.

® It happens if the amount of gas or air is too much at the initial ignition.

® It happens if flame is not sensed at the ignition.

® It happens if spark is not generated at the ignition or the pilot is not ignited.
3) Troubleshooting

@ Check up all gas valves and open all of them. When all valves become normal, press the PR’s red button of
burner to relieve it, and start up chiller again.

®@ Check up the flame state after restarting the burner. If it is extinguished as soon as it ignites but its color is
deep red or it has blowup ignition and extinguished soon, the amount of gas is too much. If blue flame flutters
and extinguished, air is too much. In these cases, contact LG to get service.

® A user should check up the flame within 4 seconds after igniting. If you fail to check up, gas valve will be closed
and fire will be extinguished. If flame sensor is stained with foreign materials, clean it. If flame sensor is defec-
tive, replace it with a new one.

@ If it is other than the above, it may be electric leakage or abnormal interval of ignition. In this case, contact LG to
get service.
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5-2-5-2. BURNER SYSTEM ABNORMAL

1) Symptom

Burner won't start up. The alarm lamp for combustion system abnormal is lit on and the burner stops immediately.
2) Cause

@ It happens if burner system has some trouble before starting up chiller.

® It happens if the gas pressure drops during operation after ignition or it isn't ignited on account of imperfect
combustion.
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3) Troubleshooting

M Check up whether PR’s alarm lamp of gas pipe in burner side or other burner is lit on red, and adjust the abnor-
mal part of gas pipe, and reset PR.

@ If gas pressure falls, contact the gas provider to adjust the governor in the main pipe. If it is in imperfect com-
bustion, contact LG to get service.

5-2-5-3. EXHAUST GAS TEMPERATURE HIGH ABNORMAL

1) Symptom

When the temperature of waste gas is higher than 300°C, the chiller performs a dilution operation automatically to
stop error.

2) Cause

M When gas heat capacity is oversupplied.

@ When exhaust is bad at the waste gas chimney.

® When the temperature sensor for waste gas is defective.
3) Troubleshooting

M When gas heat capacity is oversupplied, the temperature of waste gas rises high abruptly. Therefore measure
the amount of gas to check the oversupply of gas heat capacity and contact the service center.

@ Bad exhaust is caused by the small sized chimney or too many curved parts in chimney. It needs mending. And
the first curved part should begin properly after initial part of chimney straightens up at least more than Tm.
When the height of chimney is too low, natural exhaust can be disturbed. If it doesn’t work well, compulsory
exhaust fan can be installed as an alternative.

(® Exhaust temperature sensor should be replaced.

5-2-5-4. BURNER GAS PRESSURE ABNORMAL

1) Symptom

When the gas pressure is too low or too high, the burner doesn’t work and pressure error message will be dis-
played.

2) Cause

@ For low pressure, it occurs when supplied gas pressure at the first side is too low.

® For high pressure, it occurs when applied gas pressure at the second side is set too high.
3) Troubleshooting

M When gas pressure at the first side is too low, the gas valve is likely to be in closed state. So check the valve
and take proper measures. On the other hand, when gas pressure at the first side is high, the governor of main
piping seems to be defective. Contact the gas company for troubleshooting.

®@ Gas pressure switch should be set again.
PGSL (1st side) = 12~14mbar (for low pressure)
PGSH (2nd side) = 100mbar or 150mbar (for intermediate pressure)
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5-2-5-5. DCONTROLLER 1 FEEDBACK ABNORMAL
@ CONTROLLER 2 FEEDBACK ABNORMAL

1) Symptom

The control valve opening of the burner displays error and then 1 feedback error on the control part occurs. The
control valve of the burner doesn’t work normally in opening and closing.
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2) Cause

M When potential meter of burner is not normal.

@ When MICOM main board doesn’t recognize the opening of burner.
3) Troubleshooting

M Abnormal potentiometer in control valve motor of burner causes defective input/output signal. Potentiometer
should be replaced.

® When the output of resistance value in potentiometer is normal, check the terminal contact of wiring.

5-2-5-6. DBURNER OIL PUMP OVERHEAT
@BURNER BLOWER OVERHEAT

1) Symptom
Over-current flows into the thermal relay of the burner oil pump or blower magnet and as a result it is overloaded.
A thermal relay works to stop the burner and the chiller performs the abnormal stop operation.

2) Cause
M When the burner oil pump or motor in blower is overloaded by over current.
@ When the thermal relay is wrongly set.
® When over-current thermal relay of the burner doesn’t work normally.

3) Troubleshooting

M Measure the current of the oil pump or the blower during its operation to check if it lies within rated voltage and
current. When an error is found, contact LG.

® If it is lower than rated current, then over-current thermal relay doesn’t work normally or rated current is set
low. Accordingly raise the setting.

® The state of contact point is defective. The thermal relay should be replaced.

5-2-5-7. VENTILATIOIN FAN INTERLOCK ABNORMAL

1) Symptom
The chiller works only when ventilation fan works. And when ventilation fan doesn’t work any more, the chiller per-
forms the abnormal stop operation.

2) Cause
It occurs when ventilation fan stops.
3) Troubleshooting

Find the reason why ventilation fan doesn’t work and take proper measures. \When there is no ventilation fan,
wiring must be missing. Check it also for troubleshooting (¥Check it at LG's SVC during the commissioning.)

5-2-6. Error in main body and chiller

5-2-6-1. STORAGE TANK PRES SENR ABNORMAL

1) Symptom

Only when pressure sensor for storage tank is installed, it occurs.
2) Cause

It occurs when there is an error in the output value of the storage tank pressure sensor.
3) Troubleshooting

It is necessary to inspect the storage tank pressure sensor. .
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5-2-6-2. ABSORPTION SOL concentration HIGH ABNORMAL

1) Symptom
When the concentration of absorption solution is higher than 65% and it lasts more than 10 minutes ‘"ABSORP-
TION SOL concentration HIGH" message is displayed and a buzzer sounds performing the dilution operation under
abnormal stop.

2) Cause
M When crystallization increases concentration.
® When cooling system doesn’t work normally.
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® When fuel is consumed too much.
3) Troubleshooting

M When crystallization forms an abnormal cycle and disturbs the flow of absorption solution increasing concentra-
tion, it can occur. Crystal dissolution task is needed for this.

@ When the temperature of cooling water is too high or too low, concentration goes up abruptly causing error. In-
spect cooling water the chiller, the temperature of the high temp. regenerator gets high and the concentration
goes up causing error. Check the adjustment state of burner.

5-2-7. Error in electric motor system

5-2-7-1. D NO SIGNAL-REFRIGERENT PUMP
@ NO SIGNAL-purge pump

1) Symptom
The output signal for refrigerant pump shows up in MICOM but the input signal does not. chiller is working nor-
mally but warning message shows up.

2) Cause
Magnet does not contact properly in the refrigerant pump or input contact point is defective in I/O board.

3) Troubleshooting

Check the contact point of magnet in the refrigerant pump. Replace magnet or change the contact point if there is
a problem.

5-2-7-2. ® ABS SOL PUMP NO1. ABNORMAL
@ ABS SOL PUMP 2 ABNORMAL
(® REFRIGERANT PUMP ABNORMAL
@ Purge pump ABNORMAL

1) Symptom
When over-current occurs to each of motors attached to the chiller, i.e., each pump motor, the chiller indicates
‘Related part name + overheat abnormal’ message and goes into diluted/stop operation mode and stops. In case
of absorption solution pump 1, the effect of dilution operation is less as it does not work.
2) Cause
@ It occurs when foreign material gets in each pump or pump performs no-load operation for a long time.
@ It occurs when insulation of each pump is bad.
® It occurs when thermal relay attached in each pump does not work properly or the current is set low.
3) Troubleshooting
M Check whether the pump performs reverse rotation or no-load operation when it runs. If the pump performs no-
load operation, it means there is crystallization, insufficient absorbent or abnormal flow of cooling water (Refer
to the troubleshooting of “Cooling water's abnormal low flux”). Refrigerant pump performs no-load operation
when refrigerant is insufficient or cooling cycle is built abnormally. Perform crystal dissolution when it is due to
crystal. Adjust the cooling cycle or add refrigerant when refrigerant is insufficient. (Excluding the no-load opera-
tion of the purge pump).
@ Check insulation of each pump by MRtest on 3 phases of R, S and T. Replace the pump if insulation is bad. The
insulation of contact point and each phase should be over 500 MQ.
® Check whether the current value set in thermal relay of each pump magnet is normal or not. Replace the ther-
mal relay in case that the current value is normal when the current value of each pump is measured while ther-
mal relay is defective when the value of it is increased.
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5-2-7-3. D ABS SOL PUMP NO1. INTERLOCK JUMPED ALARM
@ ABS SOL PUMP 2 INTERLOCK JUMPED ALARM
® purge pump 1 INTERLOCK JUMPED ALARM
@ REFRIGERANT PUMP INTERLOCK JUMPED ALARM

1) Symptom

Alarm message shows up when the condition signal of each pump attached in the chiller is input or jumped regard-
less of the control of the chiller.

2) Cause
It occurs when condition signal of each pump attached in the chiller is input or jumped regardless of the control of
the chiller.

3) Troubleshooting
Release the jumped part if absorption solution pump or refrigerant pump is jumped as they operate according to
the control of chiller. Contact LG as there is a possibility that MICOM has trouble when there are troubles although
the jumped part is disengaged.
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5-2-8. Error in MICOM

5-2-8-1. Error message
1) Symptom
It is the message indicating the communication between display board, master/slave board or relay board is faulty.
2) Cause
It occurs when the contact between display board, master/slave board or relay board is faulty.
3) Troubleshooting

Check the jack in each part as these troubles occur because contact parts of power or communication in each
board are bad. Contact the service center when there are troubles after troubleshooting them.

5-2-8-2. MAIN CONTROLLER RESET

1) Symptom
The message shows up when resetting the system.
2) Cause
The system is reset.
3) Troubleshooting
It is necessary to reset the system again. Contact the service center.
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5-2-9. Other errors

5-2-9-1. Temperature of chilled water does not fall

1) Cause
@ Crystal is formed.
@ Cooling does not work when the temperature of cooling water is too high.
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® Cooling does not work when the refrigerant is mixed with absorption solution or it is contaminated.
@ The pressure inside the chiller is high due to poor purging.

® The speed that temperature of chilled water falls is slow when the control valve is changed to ‘Manual’ and low
combustion is maintained.

® There is very small leakage in some place of chiller.
2) Troubleshooting
M Perform crystal dissolution operation when crystal is formed. (Refer to Crystal dissolution).

® The fan of cooling tower does not work properly or water circulation is not normal due to the shortage of cool-
ing water flux when the temperature of cooling water is too high. Check cooling water circulation and supply
water more or make the fan of cooling tower work properly.

(® Evaporation capacity of refrigerant gets lower when refrigerant is mixed with absorption solution. Therefore
temperature of refrigerant does not fall and absorption capacity is reduced. Perform the blow-down.

® Cooling cycle is not formed and crystal is easily formed and pressure and temperature of high temp. regenera-
tor gets higher when the pressure inside chiller is high. Perform purging task.

® The control valve does not move d in low combustion and the temperature keeps low in high temp. regenerator
when the control valve is in Manual. The low temperature of high temp. regenerator means the cooling capacity
of the chiller is decreased. Convert the control valve of MICOM panel to Automatic.

® Cooling does not work and the temperature of chilled water does not fall and the inside of the equipment cor-
rode when there is a leakage. Therefore, contact the service center immediately when there is a leakage.

5-2-9-2. Temperature of cooling water does not fall

1) Cause

There is a trouble in cooling water flux, the fan of cooling tower or cooling tower itself. It is possible for cooling
tower not to work properly due to the troubles in control of cooling tower.

2) Troubleshooting

Check whether cooling water flux is enough or not and supplement if needed. Contact the company involved cool-
ing tower when there is a trouble in the fan of cooling tower or cooling tower itself.

5-2-9-3. Too much refrigerant in sight glass

1) Cause
Too much refrigerant is in the sight glass of refrigerant or the temperature of high temp. regenerator is high.
2) Troubleshooting

When the temperature of high temp. regenerator is 156°C, it is normal as the refrigerant is filled by half of the
sight glass of evaporator and overflows automatically. However, perform Blow-down and Crystal Dissolution oper-
ation if the cause is judged to be the crystallization.

5-2-9-4. Burner switch ON and OFF too often

1) Cause
The temperature variation of chilled water is too big as cooling load is low.
2) Troubleshooting

Increase the cooling load. Contact the service center when burner turns ON/OFF abnormally (regardless of chilled
water outlet temperature, i.e., in case chilled water outlet temperature is higher than the set temperature).
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5-2-9-5. Abnormal noise occurs

1) Cause

@ Chiller makes a noise like rolling stones inside regenerator when it operates for the first time in the low temper-
ature state of high temp. regenerator. This noise is generated when absorption solution is heated by burner.

@ When burner is firing, it makes a noise like bursting out and it means explosive combustion by imperfect com-
bustion or waste gas emission malfunction.

® Pump makes a noise severely when absorption solution pump performs no-load operation.

@ Heat exchanger makes a hammmering noise when operating cooling. It is caused as circulation cycle of absorp-
tion solution is not proper.
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2) Troubleshooting

@ The noise is normal and it will go away when high temp. regenerator is heated in some degrees. The opening rate
of the control valve can be adjusted to decrease the noise as it is caused by flame and heating time in burner.

@ Adjust again the fuel consumption rate or make waste gas emit smoothly as explosive firing occurs because of im-
perfect combustion.

® If it makes an abnormal noise severely, absorption solution pump performs no-load operation. Bearing of absorp-
tion solution pump may be damaged and pump is stuck and broken when absorption solution pump performs no-
load operation. Therefore, perform Blow-down or close the control valve manually to decrease the amount of
evaporation in high temp. regenerator and make absorption solution be collected in absorber. And then judge
whether there is crystallization, and based on the judgment, decide which is needed among crystal dissolution and
re-operation.

@ The hammering noise is made when the flow of absorption solution is interrupted momentarily between high
temp. regenerator and low temp. regenerator. It is usually caused before low-combustion goes to high-combus-
tion or does in reverse. Thus, adjust again the cycle with intermediate solution damper or readjust the entire cycle.
However, noise to some extent is normal one as it is impossible to make absorption solution flow perfectly contin-
uous according to the status of chiller. It is recommended to adjust it when the noise occurs often and severely.
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5-3. Emergency trouble

5-3-1. Frozen burst
5-3-1-1. What is frozen burst?

Freeze rupture means the copper pipe inside evaporator, absorber, condenser and so on is ruptured by freezing. It oc-
curs as volume is increased when water changes to ice. Usually evaporator is ruptured by freezing in the cold sea-
son. Absorber or condenser is ruptured by freezing as the remaining water inside is frozen to make copper pipe
ruptured when it is kept for a long time in winter season. As freeze rupture occurs in the water part, it is recom-
mended to control chilled water part thoroughly to prevent freeze rupture from happening.

5-3-1-2. Cause of frozen burst

1) Chilled water is ruptured by freezing inside copper tube when chilled water does not flow normally by foreign ma-
terials sticking in water tank part of evaporator. Therefore check if chilled water flows smoothly all the time when
operating chiller. If there is a trouble in it, take action as soon as possible. Chiller stops operating immediately
when chilled water temperature goes down too low(under 2.5°C, adjustable in MICOM). However, the chiller does
not stop as MICOM cannot detect whether the inside of copper pipe is blocked.

When water becomes ice the volume is
expanded. It is the Volume Expansion which
breaks or burst a jar by water in winter. It is the
‘freeze rupture’ that a copper pipe bursts when
the limit is exceeded while expanding.

)o

Figure 5-2 Freeze rupture

2) When the chiller is running under full load, if the load of air-handling unit or other equipment is stopped suddenly,
the temperature of chilled water falls rapidly and chiller starts controlling immediately. However, the cooling capac-
ity is maintained with the remaining heat as absorption capacity of absorption solution is maintained in high tem-
perature inside the high temp. regenerator. Therefore, it is recommended not to decrease suddenly the load of
air-handling unit (AHU or FCU) or other equipment as it causes copper pipe ruptured.

3) Chilled water does not circulate if there is air a lot inside the pipe for chilled water. Air inside the pipe disturbs cir-
culation of chilled water inside the evaporator. It also causes freeze rupture as it is the same as sticking foreign
material inside copper pipe described in 1).

4) Contaminated chilled water or cooling water accumulates scale in the pipe and can block it. It also causes freeze
rupture as it is the same as sticking foreign material inside copper pipe described in 1).

5) Chilled water or cooling water makes copper pipe corrode and cause rupture when they are contaminated and
water quality gets worse. It is different from pipe rupture caused by the lowering of temperature but it is impor-
tant to control water quality as it is also fatal. Especially copper tube can be corroded with remaining chemical ma-
terial during cleaning pipe if it is not neutralized enough after cleaning the tube. Therefore, it is recommended to
use the contract system for maintenance that LG recommended.
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Although the lowest chilled water temperature
for the water tank is 7°C, the lowest temperature

It is measured as where the chilled water flow is interrupted goes
7°C normally at the down further. It finally bursts when it goes down
Pressure Gauge sensor's location. to 0°C below 7 °C. Water
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water 12°C
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Figure 5-3. The cause of copper tube burst

5-3-1-3. Freeze rupture prevention

1) To prevent freeze rupture, it is important to control the water circulation thoroughly . Usually the pump should be
operated after supplying chilled water and cooling water at the beginning of commissioning. And then clean per-
fectly the inside of pipe and remove foreign material thoroughly by draining it out 2~3 times after water circulation.
Mainly foreign material (bolt, nut, welding slug, gloves and so on) is stuck inside pipe not allowing chilled water to
flow at the beginning of commissioning. As shown in Figure 14-2, sensor indicates the normal temperature but
MICOM does not detect that temperature of some part in copper pipe falls down when foreign material is stuck in-
side of it. That is the cause of the freeze rupture. It is very important to clean the inside of pipe at the beginning of
commissioning to remove it.

2) High temperature in high temp. regenerator means the cooling capacity is at the maximum having a sufficient cool-
ing capacity. Temperature of chilled water falls drastically as chiller has sufficient cooling capacity and cooling load
is small when cooling load is decreased drastically. MICOM starts controlling according to the load capacity, but
temperature of chilled water falls continuously by the cooling capacity regardless controlling in high temp. regener-
ator. Therefore, it is very dangerous to decrease drastically the cooling load in subsidiary equipment such as air-
handling unit, fan coil, etc. To prevent danger, cooling load of subsidiary equipment such as air-handling unit, fan
coil, etc. should always be decreased after completion of chiller operation or decreased step by step.

3) Air inside the pipe for chilled water should be removed completely and an automatic air bent should be installed to
remove air as the air is still generated continuously by pump after purging completely. Also it is necessary to check
water circulation by installing pressure gauge in the pipe for chilled water as water does not circulate well when air
is filled in it. As shown in Figure 14-2, outlet side always forms lower pressure than inlet side because of the loss
of pressure when chilled water flows inside the chiller. By this, it can be checked that whether water circulates
normally through it or not. Pressure difference is too greatly or little between inlet and outlet when water does not
circulates normally. Also the needle of pressure gauge shakes severely if opening status of pressure regulating
valve in pipe for chilled water or valve in header is improper or expansion tank operates abnormally. In this case,
check it out and take action to correct the phenomena. Pressure difference is different depending on the model of
chiller. Usually it is normal to be above minimum 0.3~0.5kgf/cm?. It is normal for the temperature difference be-
tween inlet and outlet for chilled water to be under 5°C. Check water circulation and take action to correct as flux
of chilled water is smaller if temperature difference is over 5°C. Therefore, install a pressure gauge if possible and
check it often while operating.

4) It is necessary to clean periodically as it is a cause of freeze rupture when efficiency drops by scaling from contam-
ination of chilled or cooling water.

5) Replace chilled or cooling water completely or neutralize it with a proper chemical to avoid corrosion inside of the
pipe when chilled or cooling water is contaminated. Especially neutralize it completely before use when pipe is
cleaned with a chemical at the beginning of commissioning.
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5-3-1-4. Troubleshooting on frozen burst

1) When freeze rupture occurs, chilled water is going up to the upper side of refrigerant sight glass in evaporator and
cooling does not work. It is also possible for chiller to be deformed by water pressure when pressure of pipe is
high.

2) Turn off the power of chiller immediately in case of freeze rupture.

3) Stop pumps of chilled and cooling water. They stop as soon as the power of chilled and cooling water are turned
off. (Stop it by pressing switches on MCC panel in case pumps are operating manually).

4) Lock off completely valves of chilled and cooling water as soon as possible.

5) High temp. regenerator can be deformed if the pressure of pressure gauge in it is over 0.5kg/cm?. In this case, put
a big container like a drum under service valve of heat exchanger or high temp. regenerator and discharge absorp-
tion solution by opening valves so that its interior pressure can be lowered below atmospheric pressure(Okg/cm?).

6) Contact the service center immediately when freeze rupture occurs. In case the pressure of chilled water is high,
contact the service center after doing troubleshooting as above.

5-3-2. Troubleshooting on power interruption

Chiller stops immediately upon power failure when operating. chiller operates normally by supplement function of
MICOM when power is interrupted instantaneously (0.2 ~0.3 seconds). When power is interrupted for a long time,
the chiller operates normally by operation function for power recovery at power interruption in MICOM. (only when
“Select Operation for Power Interruption” is selected). chiller operates by the operation timer “Operation and dilution
at power recovery” (1 to 360 minutes: Default value is 30 minutes). chiller operates again when it is within the power
recovery set time, and stops and performs dilution operation when it exceeds the set time.

chiller is stopped completely by “Prevention for operation at power recovery” function (1 to 999 minutes: default
value is 60 minutes) when it exceeds the set time in “Prevention for operation at power recovery”

Follow the sequence below in the main menu to select operation at power interruption.

System Menu - Safety Control Setting - Select Operation at Power Interruption When “Re-operation” is set instead
of “Stop” in “Select Operation at Power Interruption”, chiller operates automatically again when power interruption
time is within 30 minutes (It is possible to adjust the set time), or performs dilution operation when it exceeds 30
minutes according to the set function. However, chiller stops completely by “Prevention for operation at power re-
covery"” when power interruption time is over 60 minutes.

5-3-2-1. Instantaneous power interruption

chiller operates continuously by supplement function (within 0.2~0.3 seconds) of MICOM when power is interrupted
instantaneously. It operates normally the same as it does continuously in this case. (But it can be stopped abnormally
by closing the electric valve of burner even if it is within 0.2 ~0.3 seconds). chiller operates again after stop when
performing dilution operation. Also it can be operated again by pressing operation button immediately, when it does
not work at all after it is turned off and on and stopped completely. (In case that “Select operation at power interrup-
tion” has not been set).

5-3-2-2. Long time power interruption

@ Crystallization can occur easily when power is interrupted for a long time. Use the “Select operation at power in-
terruption” function to avoid it. Then chiller operates again or performs dilution operation at power recovery after
power interruption described in 14-2. However, take a proper action immediately when power is interrupted for a
long time (Usually 20~30 minutes although it depends on the temperature of outlet for chilled water and high
temp. regenerator) as it can be ruptured by freezing in this case. Chilled water should be circulated continuously as
the first priority.

® If there is an electric generator, upon power interruption, all the subsidiary equipment (chilled water, cooling
water, cooling tower and so on) of chiller should be connected electric generator to operate it again by being auto-
matically connected to the electric generator and turned on the power.

® If there is no electric generator (or power supply is delayed to pump for chilled water as the electric generator
does not operate in short time), open slowly valve A for cooling and heating conversion of chiller to input directly
refrigerant vapor from the high temp. regenerator to the main body and lower the pressure inside the high temp.
regenerator and feed the refrigerant vapor to absorber and evaporator to raise the temperature inside of them, not
allowing them to perform cooling operation. Or it is also possible to let chilled water flow even a small amount by
opening drain valve for chilled water temporarily. However it is complicated chilled water should be filled again and
the chiller should be operated again after air purging because air goes into the pipe. Check whether crystal is
formed or not when chiller operates normally after power recovery. Perform crystal dissolution operation when
crystal is formed. (Refer to “Crystal and crystal dissolution” part).
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5-3-3. In case of absorption solution outflow

5-3-3-1. In case of absorption solution outflow due to leakage

When absorption solution flows out due to external damage or leakage of chiller, put the solution in a clean container.
On finding leakage or outflow, stop operation and contact LG. Clean it with a dried duster if it is a small quantity and
put it in a clean container if it is a large quantity. If skin or cloths is stained with solution while putting it in a container,
clean it with soapy water.
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5-3-4. In case of fire

5-3-4-1. In case of fire in a chilled burner

Because the chiller uses gas or oil as heat source, be very cautious of fire caused by gas explosion or oil leakage. For
oil or gas burner, close the main valve when the chiller doesn’t work long time. When fire occurs, stop the operation
immediately and close the main valve for gas or oil to prevent great fire. When flame continues to occur in a high
temp. regenerator, lift down the power switch for burner and stop the chiller. Use fire extinguisher or contact fire sta-
tion at hand if necessary. (The chiller is equipped with a safety device, so it has almost no danger of fire. But since
the fire breakout is unpredictable, take action with the safety as the first priority.)
@ For an oil burner, when oil is left in a high temp. regenerator and the chiller is put into operation, oil left inside can
be ignited. In this case, stop the operation immediately and contact the service part to have the burner examined.
® For a gas burner, it is highly possible that explosion or suffocation occurs by gas leakage, thus ventilate in the ma-
chine room. Check gas leakage regularly and operate the ventilation fan in the machine room before operation for
ventilation.

Perform gas leakage inspection periodically, and ventilate using the fan in the machine room before the chiller opera-
tion.

Generally, a gas burner has its own safety device and performs free purging before firing to discharge internal gas,
but be aware of that exhaust damper or exhaust gas passage may have been blocked.
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X. Trouble Shooting



Causes of alarms and troubleshooting

Troubleshooting for abnormality

Troubleshooting for the display of abnormality on the MICOM.
Take action following the troubleshooting shown below for the error display on the MICOM.

Check the troubleshooting and refer to the HELP message.

Check the content of abnormality and troubleshooting on the HELP message on the screen.

Remove the cause of the abnormality following the part on the related circuit, drawing and the manual.
If there is no information in the manual or the drawing about the abnormality, please consult the LG service engineer.
Check the temperature control status, the pressure status and others.
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Abnormality category

Display message

Cause

Action

Chilled water inlet tempera-
ture sensor

Chilled water inlet tempera-
ture sensor abnormal

e Sensor disconnection /
short circuit
e Malfunction of main board

e Check the part state or
wiring.
e Replace the part or rewire.

Chilled water outlet
temperature sensor

Chilled water outlet

e Sensor disconnection /
short circuit
e Malfunction of main board

e Check the part state or
wiring.
e Replace the part or rewire.

Cooling water inlet
temperature sensor

Cooling water inlet tempera-
ture sensor abnormal

e Sensor disconnection /
short circuit
e Malfunction of main board

e Check the part state or
wiring.
e Replace the part or rewire.

Cooling water outlet
temperature sensor

Cooling water outlet temper-
ature sensor abnormal

e Sensor disconnection /
short circuit
e Malfunction of main board

e Check the part state or
wiring.
e Replace the part or rewire.

Hot water inlet
Temperature sensor

Hot water inlet temperature
sensor abnormal

e Sensor disconnection /
short circuit
e Malfunction of main board

e Check the part state or
wiring.
e Replace the part or rewire.

Hot water outlet
temperature sensor

Hot water outlet tempera-
ture

e Sensor disconnection /
short circuit
e Malfunction of main board

e Check the part state or
wiring.
e Replace the part or rewire.

Condenser temperature
sensor

Condenser refrigerant tem-
perature sensor abrnormal

e Sensor disconnection /
short circuit
e Malfunction of main board

e Check the part state or
wiring.
e Replace the part or rewire.

Low temp. regenerator
temperature sensor

Low temp. regenerator

e Sensor disconnection /
short circuit
e Malfunction of main board

e Check the part state or
wiring.
e Replace the part or rewire.

Evaporator refrigerent
temperature sensor

Evaporator refrigerent

e Sensor disconnection /
short circuit
e Malfunction of main board

e Check the part state or
wiring.
e Replace the part or rewire.

Dilute solution temperature
sensor

Dilute solution temperature
sensor abnormal

e Sensor disconnection /
short circuit
e Malfunction of main board

e Check the part state or
wiring.
e Replace the part or rewire.

High temp. regenerator tem-
perature sensor, regenerator
temperature sensor

High temp. regenerator tem-
perature sensor abnormal

e Sensor disconnection /
short circuit
e Malfunction of main board

e Check the part state or
wiring.
e Replace the part or rewire.

Exhaust gas temperature
sensor (Vapor drain tempera-
ture sensor)

Exhaust gas temperature
sensor, (Vapor drain temper-
ature sensor) abnormal

e Sensor disconnection /
short circuit
e Malfunction of main board

e Check the part state or
wiring.
e Replace the part or rewire.

Storage tank pressure trans-
mitter

Storage tank pressure sen-
sor abnormal

e Sensor disconnection /
short circuit
e Malfunction of main board

e Check the part state or
wiring.
e Replace the part or rewire.

purging system pressure

purging system pressure
sensor abnormal

e Sensor disconnection /
short circuit
e Malfunction of main board

e Check the part state or
wiring.
e Replace the part or rewire.
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Abnormality category

Display message

Cause

Action

Current converter

Current sensor abnormal

e Sensor disconnection / short
circuit
e Malfunction of main board

e Check the part state or wiring.
e Replace the part or rewire.

Voltage converter

Voltage sensor abnormal

e Sensor disconnection / short
circuit
e Malfunction of main board

e Check the part state or wiring.
e Replace the part or rewire.

Chilled (Hot) water flux
converter

Chilled water flux sensor
abnormal

e Sensor disconnection / short
circuit
e Malfunction of the main board

e Check the part state or wiring.
e Replace the part or rewire.

Hot water temperature
(in heating)

Hot water temperature
high abnormal

e |t detects as the hot water
temperature is higher than the
set value.

e Too small of heating load.

e Check the current hot water
outlet temperature displayed
on MICOM screen or ther-
mometer.

e Check the control temperature
and set temperature

e Check whether the set value
for abnormal is too low.

e Check and correct the set
value if set wrong.

Chilled water pump inter-
lock

Chilled water pump inter-
lock abnormal

e Pump interlock signal is dis-
connected during operation.

e Pump stopped.

* \\Wrong wiring

e Malfunction of the Master
board

e Check the part state or wiring.
e Replace the part or rewire.

Chilled water flux

Chilled water flux abnor-
mal

e Flux signal is disconnected
during normal operation

® Pump stopped.
Flow(differential pressure)
switch set abnormal

* \Wrong wiring

e Malfunction of the Master
board

e Correct and check the set
value

e Check the part state or wiring.

® Replace the part or rewire.

Chilled water inlet(outlet)
temperature

Chilled water tempera-
ture low abnormal

e |t detected as the chilled
water inlet/ outlet temperature
is lower than the set value.

e Too small or no load for cool-

ing

e Check the current tempera-
ture displayed on MICOM
screen or thermometer.

e Check the chilled water outlet
temperature displayed on
MICOM or the temperature
displayed on a thermometer.

e Check the cooling load and
correct the set value.

e Check the set value and cor-
rect the input value if wrong.

Hot water pump interlock

Hot water pump interlock
abnormal

e |nterlock is disconnected dur-
ing load operation.

e Pump is stopped or wrong
wiring

e Malfunction of the Master
board

e Check the part state or wiring.
e Replace the part or rewire.
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Abnormality category

Display message

Cause

Action

Hot water flux

Hot water flux low abnor-
mal

¢ Flux signal is disconnected
during normal operation

e Pump stopped.
Flow (differential pressure)
switch set abnormal

¢ \Wrong wiring

e Malfunction of the Master
board

e Check and correct the set
value.

e Check the part state or wiring.

e Replace the part or rewire

Power voltage

Main power voltage ab-
normal

e The main power voltage is
lower than the set value.

e Malfunction of current trans-
ducer

e Check the main power voltage
and the voltage set value.

e Check the part state or wiring.

e Replace part or repir

Absorption solution
pump’

Absorption solution
pump1 over heat abnor-
mal

¢ \When the loaded current is
over the set value.

¢ \Wrong set of over current
relay or malfunction

e Check the load current and re-
move the cause.

e Check the set value and cor-
rect.

e Check the related parts and
wiring.

e Replace the malfunctioning
part or correction.

Main power current

Main power voltage ab-
normal

¢ \When the set value of main
power current is abnormal

e Malfunction of current trans-
ducer

e Check the main power voltage
and the voltage set value.

e Check the part state or wiring.

e Replace the part or rewire.

Refrigerant pump

Refrigerant pump over-
heat abnormal

¢ \When the loaded current is
over the set value.

¢ \Wrong set of over current
relay or malfunction

e Check the load current and re-
move the cause.

e Check the set value and cor-
rect.

e Check the related parts and
wiring.

e Replace the malfunctioning
part or correction.

High temp. regenerator
pressure

High temp. regenerator
pressure high abnormal

e Pressure switch is operated

¢ The high temp. regenerator
pressure is higher the set
value.

¢ \Wrong set value or wrong
wiring

e Malfunction of the Slave board

e Check the cooling water tem-
perature and correct the set
value within the allowed limit.

e Check the normal operation of
the fule control valve.

e Check and correct the set
value.

e Check the related parts and
wiring.

e Replace the malfunctioning
part or correction.

High temp. regenerator
temperature

High temp. regenerator
temperature high abnor-
mal

¢ The high temp. regenerator
temperature is higher the set
value.

¢ \Wrong set value or wrong
wiring

¢ Malfunction of the Slave board

e Check the cooling water tem-
perature and correct the set
value within the allowed limit.

e Check the normal operation of
the fule control valve.

e Check and correct the set
value.

e Check the related parts and
wiring.

e Replace the malfunctioning
part or correction.

High temp. regenerator
liquid level

High temp. regenerator
liquid level low abnormal

e The liquid level is lower than
the guide level.

e Error in set value or wrong
wiring

e Absorption solution pump
stopped

¢ Malfunction of the liquid level
relay module

e Malfunction of the Slave board

e Check the rotation direction of
the pump.

e Check the operation of the lig-
uid level relay.

e Check the related parts and
wiring.

e Replace the malfunctioning
part or correction.
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Abnormality category

Display message

Cause

Action

Exhaust gas tempera-
ture

Exhaust gas temp. high
abnormal

e Exhaust gas temperature is
higher than the set value.

* \\Vrong set value or wire

e Malfunction of the main board

e Check the temperature of the
exhaust gas and change the
set value within the allowed
limit.

e Check the normal operation of
the fuel control valve.

e Correct the set value

e Check the contamination of
combustion room.

e Check the part state or wiring.

¢ Replace the malfunctioning
part or correct.

Burner system

Burner system abnormal

¢ Burner safety relay operated

e Abnormality in the burner sys-
tem occurred

® \\rong wiring

e Malfunction of burner safety
relay

e Check the burner operation
e Check the part state or wiring.
e Replace the part or rewire.

Concentration of solution

Absorption solution con-
centration high abnormal

e The concentration is main-
tained higher than the set
value for the duration of the
set time.

e Check the operation of fuel
control valve.

e Check the operation of the ab-
sorption solution pump.

e Check the cooling water inlet
temperature and the flux.

e Check the temperature of low
temp. regenerator and the
condenser refrigerant.

e Check the parts state or
wiring.

¢ Replace the part or rewire.

Evaporator refrigerant
temperature

Evaporator refrigerant
temperature low abnor-
mal

e |t detects the refrigerant tem-
perature as lower than the set
value.

e No or too small cooling load

e Check the displayed value of
MICOM or the thermometer.

e Check the refrigerant tempera-
ture of the displayed value of
MICOM or the thermometer.

e Check the cooling load and
correct the set value within
the allowed limit.

e Check the set value and cor-
rect if the input value is
wrong.

Vapor drain temperature

Vapor drain temperature
sensor abnormal

e Sensor disconnected / short
circuit
e Malfunction of the main board

e Check the part state or wiring.
® Replace the part or rewire.

Burner firing

Failure of firing

e The combustion check signal
is not closed when the burner
starts.

e Check the burner circuit.

e Check the fuel supplying sta-
tus.

e Check the part state or wiring.

¢ Replace and correct the mal-
functioning part

Hot water pump
interlock

Hot water pump interlock
jump alarm

e Pump interlock is closed dur-
ing stop.

* \Wrong wiring

e Malfunction of the Master
board

e Check the related parts and
wiring.

¢ Replace malfunctioning parts
or correct.
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Abnormality category

Display message

Cause

Action

Cooling water pump in-
terlock

Cooling water pump in-
terlock abnormal

e Pump interlock signal is dis-
connected during operation

® Pump stopped.

¢ \Wrong wiring

e Malfunction of the Master
board

e Check the part state or wiring.
e Replace the part or rewire.

Cooling water flux inter-
lock

Cooling water flux low
abnormal

e Pump interlock signal is dis-
connected during operation

e Pump stopped.

¢ \Wrong wiring

e Malfunction of the Master
board

e Check the part state or wiring.
e Replace the part or rewire.

Cooling water inlet tem-
perature

Cooling water tempera-
ture low abnormal

e Cooling water inlet tempera-
ture is lower than the set tem-
perature.

e Check the temperature of
MICOM or the thermometer.

e Check the temperature of the
chilled water outlet displayed
on the MICOM or the ther-
mometer.

e Check the set value and cor-
rect if the input value is
wrong.

Chilled water flux inter-
lock

Chilled water flux inter-
lock jump alarm

e Flux interlock is closed during
stop.

¢ \Arong wiring

e Malfunction of the Master
board

e Check the part state or wiring.
e Replace the part or rewire.

Chilled water pump inter-
lock

Chilled water pump inter-
lock jump alarm

e Pump interlock is closed dur-
ing stop.

¢ \Wrong wiring

e Malfunction of the Master
board

e Check the part state or wiring.
e Replace the part or rewire.

Power failure

Display of power failure
abnormal

e Main power shut-off

* Main power switch is open

® Fuse is damaged.

¢ Disconnected connector or
wire

e Check the status of the main
switch and motor power.

e Check fuse.

e Check the connector or wiring.

® Part replacement or rewiring.

Hot water flux interlock

Hot water flux interlock
jump alarm

e Flux interlock is closed during
stop.

¢ \Wrong wiring

e Malfunction of the Master
board

e Check the part state or wiring.
e Replace the part or rewire.
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Abnormality category

Display message

Cause

Action

Concentration of solution

Run within the high con-
centration limit

e Concentration of solution is
higher the set value

e Check the operation of the
fuel control valve.

e Check the operation of absorp-
tion solution pump.

e Check the cooling water inlet
temperature and flux level.

e Check the temperature of the
low temp. regenerator and the
condensed refrigerant.

e Check the related parts and
wiring.

e Replace or correct parts.

Cooling water pump in-
terlock

Cooling water pump in-
terlock jump alarm

e Pump interlock is closed dur-
ing stop.

* \Wrong wiring

e Malfunction of the Master
board

e Check the part state or wiring.
® Replace the part or rewire.

Cooling water flux inter-
lock

Cooling water flux inter-
lock jump alarm

e Flux interlock is closed during
stop.

e \\rong wiring

e Malfunction of the Master
board

e Check the part state or wiring.
e Replace the part or rewire.

Absorption solution
pumpT interlock

Absorption solution
pump1 interlock jump

e Pump interlock is closed dur-
ing stop.

® \\frong wiring

¢ Malfunction of the Master
board

e Check the part state or wiring.
e Replace the part or rewire.

Absorption solution
pump?2 interlock

Absorption solution
pump?2 interlock jump

e Pump interlock is closed dur-
ing stop.

¢ \\Wrong wiring

e Malfunction of the Master
board

e Check the part state or wiring.
¢ Replace the part or rewire

Purge pump interlock

Purge pump interlock
jump warning

e Pump interlock is closed dur-
ing stop.

* \Wrong wiring

e Malfunction of the Slave board

e Check the part state or wiring.
e Replace the part or rewire

Combustion signal inter-
lock

Combustion signal inter-
lock jump warning

e Combustion signal interlock is
closed during stop.

e \\rong wiring

e Malfunction of the Slave board

e Check the part state or wiring.
¢ Replace the part or rewire

Refrigerant pump inter-
lock

Refrigerant pump inter-
lock jump warning

e Pump interlock is closed dur-
ing stop.

* \Wrong wiring

e Malfunction of the Slave board

e Check the part state or wiring.
e Replace the part or rewire
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Abnormality category

Display message

Cause

Action

Max. heat capacity con-

Control of max. heat ca-

e Chilled water inlet tempera-
ture is lower than the safety

e Check the cooling water inlet
temperature and correct the

trol pacity set value. set value.
e Check and remove the cause
* \When the load current is of over-current.
higher the set value. e Check and correct the set
Purge pump Purge pump overheat |e The set value of over-current value.

relay is not proper or malfunc-
tioning

e Check the related parts.
e Replace or correct the mal-
functioning parts.

Storage tank pressure

Storage tank pressure
high abnormal alarm

e Storage tank pressure is ris-
ing higher the set value

e Perform purging task and
check the leak part.

Refrigerant pump inter-
lock

No operation signal of
the refrigerant pump

e Pump interlock is open during
stop.

¢ \Wrong wiring

e Malfunction of the Slave board

e Check the part state or wiring.
e Replace the part or rewire.

Storage tank pressure

Storage tank pressure
high alarm

¢ The degree of vacuum of the
storage tank is higher the set
value.

e Purging task

Purge pump

No signal of operation of
purge pump

e Pump interlock is open during
stop.

¢ \Wrong wiring

e Malfunction of the Slave board

e Check the part state or wiring.
e Replace the part or rewire.

Chilled water interlock

Chilled water pump inter-
lock abnormal

e Pump interlock signal is dis-
connected during operation

e Pump stopped.

¢ \Wrong wiring

e Malfunction of the Master
board

e Check the part state or wiring.
e Replace the part or rewire.

Storage tank pressure

Storage tank pressure
high warning

¢ The degree of vacuum of the
storage tank is higher the set
value.

e Purging task

Purge pump

No signal of interlock of
purge pump

e Pump interlock is open during
stop.

¢ \Arong wiring

e Malfunction of the Slave board

e Check the part state or wiring.
e Replace the part or rewire.

Chilled water pump

In the process of check-
ing the chilled water
pump interlock

e Interlock is closed during
startup.
e Checking action

e Check the part state or wiring.
e Replace the part or rewire.

HSITON3




m
Z
G
C
n
I

124

Abnormality category

Display message

Cause

Action

Chilled water flux

In the process of check-
ing the chilled water flux

e |nterlock close check action
when startup

e Check the part state or wiring.
e Replace the part or rewire.

Cooling water pump

In the process of check-
ing the cooling water
pump interlock

e |nterlock close check action
when startup

e Check the part state or wiring.
¢ Replace the part or rewire.

Hot water pump

In the process of check-
ing the hot water pump
interlock

e |nterlock close check action
when startup

e Check the part state or wiring.
e Replace the part or rewire.

Hot water flux

In the process of check-
ing the hot water flux

¢ |nterlock close check action
when startup

e Check the part state or wiring.
e Replace the part or rewire.

Firing(ignition)

In the process of check-
ing the burner firing

e |nterlock close check action
when startup

e Check the part state or wiring.
e Replace the part or rewire.

Communication

MAIN<->1/0O-A
Communication error

e Communication error between
boards

e Check the part state or wiring.
e Replace the part or rewire.

Main board

Reset main board

e Main board is reset during op-
eration

e Check the voltage applied to
MICOM and wire. Remove
the cause of noise.
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Troubleshooting for abnormality E
)
Control valve sensor abnormal 5)
I

a

b

c

Control valve sensor

Disassemble the wire of the control valve sensor from the MICOM board. When measured by a tester after convert-
ing to manual measurement mode, the resistance value between ‘a’ and ‘b’ should be constant. When the control
valve is moved after conversion to manual operation mode of control valve, there should be change of the control
valve sensor and the resistance accordingly. No change of the resistance even with the movement of the control
valve sensor, there must be a wrong wire or failure of the control valve sensor.

The control valve sensor is normal if the resistance between ‘a’ and ‘b’ increases constantly and the value between
‘b" and ‘c’ decreases constantly when the control valve is moved from close position and to open position. The re-

[P AN

sistance between ‘a’, ‘b’, ‘c’ and main body should not be an angled line.

If the control valve sensor is normal, close the valve and check whether the control valve value is 0%, and open the
valve and check whether it is “100%" after reconnecting the sensor. If the value is changed and the control valve
opening % is not matched, the sensor should be set again.

If there is no change, set the option setting mode to ON in “System menu-sensor setting-sensor setting(Slave1)” and
set again the minimum value and maximum value referring to control valve AD. To check whether the board is nor-
mal, set the tester into DC voltage measure position and connect the connection point of control valve sensor “a” in
the MICOM terminal to its + terminal, and connect the connection point of control valve senor “c” to its (=) terminal.
If the measured voltage is DC5V, then the board is normal. If the measured voltage is not normal, check the main
input power of MICOM. While the main input power of MICOM and the control valve sensor are normal and the sen-

sor value does not change, then the relay board should be changed.



126

Use 4mA~20mA , 2 wire type sensor the controller power
Check for the wire connection between the sensors and the controller.

m
Z
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Inspect the system following the flow chart and referring to the Figures 1,2 and 3 below.

4~20mA current input sensor abnormal
(Pressure sensor)

Check whether the set value is proper when
the set value in the sensor setting menu is 20mA.

Is it set normally?

)

Reset the value ]

Measure the current of the circuit.

(Refer to the Figure 1) Is the wire normally

connected?

'

Wrong wiring
Is the output current
proportional to the
measured value?

Master board/ slave board /
display board abnormal

A

Measure the current of the sensor.
(Refer to the Figure 2)

A 4

Sensor abnormal

* Check the auxiliary power.

* If the auxiliary power is normal,
change the sensor .

Is the current
of the sensor
normal?

Check whether the wire connection between
the sensor and the controller is normal.
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Pressure
sensor

+) ()

AN

)
_

—

DC 24V (+)

MICOM board

<Figure1: Current loop measuring circuit>

\ Measured value
should be within
DC1V~5V.
(+) (-)
DC 24V  (+)
MICOM board

<Fig. 2: Voltage measuring circuit for 4~20mA output range >

If the cause has not still been identified after the check was performed as above, connect current generator to
MICOM and check whether the indicated value in the MICOM changes following the changed current value of the
current generator. In this case, if the indicated value of the MICOM is not changed against the change of the current,
it is judged as the MICOM fault.
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Current sensor

(-) (+)

* Set at DC 30mA. » Set at DC 30mA.
e The measured e The measured
\ output should be \ output should be
within 4~20mA. within 4~20mA.

(-) (+)
MICOM board
(') (+) Current
sensor
<Figure1> <Figure 2>

Digital input signal is not checked at the controller

If the controller checks as abnormal or there is no change of every digital input signal even if the normal input of no
voltage contact signal to the digital input of the controller is normal, it is because the faulty connection of the power
connector, or no communication between Display board and the Master board.

Check the connection status of the communication line between display board and master board, and if there is no
problem, short an idle terminal among the controller digital input part to the DIC terminal of the controller
master/slave board, and check whether the corresponding LED lamp to the input terminal lights.

"o "mon

Select “Menu key”-"System information”-"Check input status” of the controller and short to find out the faulty ter-
minal, and short/open the faulty terminal to DIC terminal to check whether the system status changes to
"ON"/"OFF".

Check whether the digital input voltage of the controller is AC17V.

If normal, reconnect and check the action.

If the board’'s main power and communication is normal but I/O input does not work, replace the board.

Check referring to the flow chart and connection drawing with a circuit tester below.
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Digital input abnormal

Check whether the input is normal after
connecting a tester to the abnormal digital
input channel as the Figure 1

Is input normal?

Check the related cables and the action of
input sensor whether they are normal.

Check the connection status of

power connector of MICOM. .
Is it normally

connected?

Reconnect the
cable firmly.

Is the connection

normal?
Replace relevant master

or slave board

A

Measure the voltage of MICOM.
(Refer to the Figure 2)

Is the main
voltage of
MICOM normal?

Is voltage normal?

Check the connection status of Replace the
communication cable of the corresponding
master board and the slave board. board.
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D/l input
\ - Place at DC V
- If D/l input is open,
\ measured voltage should
be within 20V+5%.
- If D/l input is closed,
+) measured voltage should
() be OV.
DIC terminal Corresponding input terminal
Master or Slave board
<Figure 1>
- Place at ACV
- Measured value should be
\ within 17V+5%
(-) (+)
Power terminal Power terminal
(7 below) (Tabove)

Master or Slave board

<Figure 2>
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Communication error

It is the error that occurs when there is no communication corresponding to the display message between the
boards. First, check the connection status of the communication lines between the boards.

HSITON3

The 2 lines of RDX+ and RDX- of the master board should be connected to the same polarity of the slave and the
relay board RDX+ and RDX- respectively, and the 2 lines of RDX+ and RDX- of the master board should also con-
nected to the same polarity as well.

Make sure to connect to the designated connectors since there will be no communication if the communication is
connected abnormally.
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6. Maintenance

6-1. Maintenance and repair contract

About yearly maintenance contract

It requires daily repair management and periodic maintenance to use the product safely, to operate with high effi-
ciency and to prolong the life.

LG service team will inspect and repair by periodic site visit to prevent a failure in advance and prolong the life from
the commissioning test after delivery during the warranty period. You may contract yearly maintenance contract
around the time of warranty expiration.

The major inspection items are as follows.

1) Checking of the action of various safety devices and adjustment

2) Diagnosis of the operation condition and measurement recording

3) Management of absorption solution and refrigerant

4) Management of combustion unit

5) Maintenance of vacuum level

6) Diagnosis and repair of the absorption solution pump, refrigerant pump and purge pump
7) Others.

6-1-1. Yearly repair contract convention

It is recommended to use yearly maintenance contract to perform periodic inspection and repair so as to use the
chiller stably. Once the contract is made, the chiller will be run at its optimum condition by LG's own plan of repair,
inspection and correction. In case of a failure, we provide the part and service by priority.

generally overhaul of the chiller is performed every 3 to 5 years for to maintain the performance and life of the chiller
aside from the periodic maintenance, correction and repair.

If an overhaul is necessary, the diagnosis for time and the part will be covered by the items included in the yearly
maintenance contract. The cleaning of heat transfer tubes in water system is performed by a separate contract.

6-1-2 . Inspection sheet

When there is a maintenance inspection by yearly maintenance contract, and inspection sheet will be made. The in-
spection by the sheet will check every inspection items in detail without a miss. the service agent will write the in-
spection and correction items and submit a copy to the customer and another for the management of the
customer’s chiller in LG.
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6-1-3. Operation record E
(example) <Operation record> '5_7
Date: Machine no. Serial no. 1 n
I
Category Unit
Time
Chilled/hot water inlet temperature °C
Chilled/hot water outlet temperature °C
Low temp. regenerator temperature °C
High temp. regenerator temperature °C
Cooling water inlet temperature °C
Cooling water outlet temperature °C
Refrigerant condensed temperature °C
Exhaust gas temperature °C
Control valve opening %
High temp. regenerator pressure cm/Hg
Regenerator sight glass O O O O O O O O
Evaporator sight glass O O O O O O O O
Absorber sight glass O O O O O O O O
Inverter frequency Hz
Main body Vacuum pressure mmHg
Storage tank Vacuum pressure mmHg
The first gas supply pressure mmAqg
The second gas supply pressure mmAq
Oil discharge pressure kg/cm?
QOil return pressure kg/cm?
Chilled water inlet pressure kg/cm?
Chilled water outlet pressure kg/cm?
Cooling water inlet pressure kg/cm?
Cooling water outlet pressure kg/cm?

< Others >

*# You may chage the above ‘Operation history’ for your convenience.

Chilled water flux: m3/h  Cooling water flux: mé/h  Gas(oil) amount : m3/h(4/h)



134

6-2. Part replacement

Chiller maintenance table for Industrial, 24 hours operation, standard operation (2000hrs/yr)

= Inspection part Inspection timing
© .
. Inspection | 24 h
| Part name No Inspection items P Opergtlijcr;i Standard Remarks
@ Vacuum Vs method tor | Operation
©
o industry (2000hr/yr)
Exterior corrosion of | Eddy current
) ~
heat transfer tube test 3 years |3~5year| \ . shine or chemical
Chilled water Inner tube di- tube cleaning de-
system ameter pending on the con-
Interior corrosion of | Visual inspec- dition
® | heat transfer tubes, | tioNn. etc. 1year | 1year
Scale attached.
] aes
8 ® Exterior corrosion of | Eddy current -
= heat transfer tube | test 3years | ars | Machine or chemical
‘s | Cooling water Inner tube di- tube cleaning de-
= | system ameter pending on the con-
Interior corrosion of | Visual inspec- dition
® | heat transfer tube, | tion. etc. 1year | 1vyear
Scale attached.
High, Low Interior/exterior corro- o 710
temp. heat ex- o sion of heat transfer SOpeeCr)[ and in 3 years
changer tubes, scale attached | 5P years
High temp. re- Check the contamina-| Visual inspec- -
generator ® tion inside tion 1year | 1year |Cleaning
Solution analysis Adjusted by man-
S e Concentration, cop- _ agement standard ;
= Absorption so- (@) per meltage, alkalin-| Sampling of 6 times | 1time |For 24hour opera-
S | lution ity solution [year Jyear |tion forindustry, 6
%] e [ron meltage, in- times inspection per
hibitor level year.
Absorption so- ® Main body, impeller, | Disassembly When | When |Durable period over
lution pump shaft, coll inspection needed | needed | 30,000 hours
Refrigerant ® Main body, impeller, | Disassembly When | When |Durable period over
g— pump shaft, coil inspection needed | needed | 30,000 hours
=)
o . Disassembly When | When
Main body inspection needed | needed
Purge pump (o) —
V-belt Periodic When | When
Replacement | needed | needed
Protect relay ° o ‘
Periodic check by maintenance con- Durable period over
tract
Flame detector (] 12,000 hours
_é Manual cut-off °
é valve When When
€ | Fuel automatic . _ needed | needed
3 | cut-off valve ® Periodic check by maintenance con-
tract
Governor °
Blower motor °
Fan °




5 Inspection part Inspection timing
5 . Inspection
& | Part name No Inspection items P géekr]gt%i Standard Remarks
@ Vacuum |, method tor | operation
Lc_)u industry (2000hr/yr)
Pressure I PR 3~5 | Regenerator pres-
gauge o) Periodic replacement in principle. 3 years years |sure system
°
Flow switch o .
Periodic check by maintenance con- When | When
. | Pressure o tract. needed | needed
$ | transmitter
£
.2 | Temperature
& | sensor
© (@)
g Magnet switch
S
(&)
o | Relay °
g When | When
- Periodic check by maintenance con- needed | needed
©
> | Timer ® tract
O
©
v | Control valves o °
Modutrol °
motor
Inverter L] 1vyear | 1year
Liquid level 3~5
relay electrode ° 3 years years
- 3~5
Sight glass ® 3 years years
Diaphragm — . o 3~5
valve packing ® Periodic replacement in principle. 3 years years
(%)
® | Other valve 3~5
g packing ¢ ¢ 3years | 0
. 3~56
Paradigm cell ® 3 years years
Combustor ° When | When
room cover Periodic check by maintenance con- needed | needed
Packing for ° tract. When in-|When in-
water system spected | spected

HSITON3
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